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( 2 ) «B3¥8- 3 3 6 1 6 3 

1 .2 

[fltiiii i ) . jaTosss^s-r.sB^fiF^ftssB imt? i xut s E«©B»??^bgs. 

(a) ^»<6x 5> h'*&iMn5It*A*t5 M**1 0] ISe^D-^ll 4X4X2* (ctt 

A'rtSk"' (W:JtEll/»ft«l*ffltt5ll/^ 0 <!: 2 ©U-f n#>©<il) ©Bfta>£>lS/£5ftfc._<i£!8 

>h*©»««tf^-* area© afr*a#*9Ea©aatt*fcaB. 

«#7*-^€ttaf*a»». (c.) ±caj»fflc:«fcu [a#sn 2] ±iawft»it siis^w >g&* 

JAtastiitxixjt^hftonKiS^-^t^PyfS fflivo** 1 i EB©B*?ra 

T»*r*»<wb». (d) ±E»^bwicJ:ym*a 3] icfwawt 2* x2- x2 

teaicj:w««*nfc^-**iMrr*iMja.- aaaafc-rft-c-fctaat-rsaaai 2eb©bb; 

ft. », »©fe*#*A*l??^fiB*iaiiil:. ±e*. [B#Bi 4] .±E«F*Mtatt. 4X4X2' (fli 

aaaaefTiv 7D7^^«s^6i^«' £*aa£r*a#*i 3EB©Ba»*<tBB. 

hJ*#aaStea*.'fcCi: 20 B** 1 3 £ft<DB*ff4ftfc#.' 1 ,s • . v: 

*®mz*zn*minm<Dmmmmvmm. m*ai ei jtEagntatt. a^b-rsy*-*© 

sic. a. t». n<o&&m-ft<Dmm® : ,BL®L£*x>;: si* b**i 5EK©i«??fftSi. 

4H9*BBBB£Va$*a&BaAft£4''&BBJft5» [B#«1 7) JaT©ga«r=er*ffi««^'(bSffi 

ttafiP*«iLfcCt«««ii'*W**2lEK©H«« (a) «»©XU>> ha»&«lj*S*lS.B«©xU*> 

^4b$SB. i. •!'.-.> r frJij? - A-vi:/: ;- - h*lcttmi//f;xu^> hS©»K«»5 s -^t. BiJg 

im*«-4 : -]js-±iExu^> hfi£»^«s8Bi*. im> gft(Dffia©xuy > h^e»«:s^pyf sicaaaufc^ 

h#jI : #S.:<my*te^^ 

«Sfli$tifcyPyi>S©^il3S[fiE»©fii<i:©^«:*«). 30 S<DJf gRKtt-T"-* «t. xE^P'y '"0«©BBa#y*- 

»*«itfcCi:fe««i-!r-5»*J« 3 EB©BaSH*<b BfclriV'xP* > h»©*.--'B'r »«&tt«at»*-r? 

ga. .,. u •. sasaaa. . , ;:! v- ; ' : :f ^ 

IB#*5) ±Eft*ftBtt, ±KXa£*BiB** HNWI1 81 ±Ei£S^I*; ±EXU^>h#© 

etb^sn^^py ^s©«fgfi£»<!:feMRE^«a^ agsfctty*-'-* ic^p y ^^aaatf^-^taau. 

ttaiBi5^e>ai^$nfcxu^>hs©ji!i'gfi!c5i-*«ax ©jo»gp*ffi^fcct*#aiT*a*4ii 7e«©b 
«2EK©masF^bsss. . [8*a^ 9] ±E&aaais. ±E7Py*«©» 

[fg#J»6) ±Exu*>Mi. jS^tSfiK-TS®^ 40 g)«^-^tfe^?-^*^©ypV^lc#^ti-& 

T*^c<h^at^^a^5ES©iii^??^b^ #xu*> ha©»Brii#7 f -*fcaa'a»7---*ca 

[n*iS7) .tEBai*. &*itBT&y. ie^o» 8 Bttoaaa^ibaai.' 

^li. 2»7t7'Py^T**Ct«:155a<!:t- -511^116 [St*H2 0} Ba£aga£#<hfeMj£#£SHv*i:fe 

EK©Ba*wbaa. aacjiuaa-rftBaaaaBica^T. Ba«. a 
iis*«8] ±EB^«i. ±EgiJtB*RF B 'ji4icii^ i ©fs^eiCck-s^ i (Dmm&LKT—? t. m i <dm® 

s-«+rcii!iBT'»y. ±E^py^i*; wwa*»t>3jj: g«ty 'bis.^mm&^-z>m2<om^\zj:^2<om 

7C^Py^T-$.-5^t$«afr-5iS*il6EiS©B{|t g^^-^t, lg 2 (DfS&gKJcSfegdctt-?-* IC 

«^-(t^fi. j:yaa-r*ct€«atr*aaaaaa. 

[a*«9) ±ie^Py^li. 2* X2' X2" (a 50 [i*«2 1] ±EI®I1 2 ^TcE^JSn^BlglC 




( 3 

3 

icty assn. if? 2 (Dm^mt'pu < t fcitR 2 xtz 

©Ot^ftXPO^tfcOT^tfl 1 ©8?{&g© i 1 /3~ 1 
X5fir?&5e££ftS&<t1-£il*il2 OIE«©li&i!& «. 

s^s. •' ■■• ' ■. ■■■ ' 

[St#Ij|2 2] ±IEJg2©ft?&gli, lf?1 ©8?#g© : 

1 X4<gT^sc<«:44#gi,fr^m^ii2 1 tirnomm 

[if 2 -3 ] -si ±EH*l*i ' =»IBW* 3%tE * Z> 

mwm-v&v. 3;^7cBfcfciAT.t)± : iEm2^^gttm mo 

1 ©8?#g©1 /3~ 1 /5feT&2,Z.£:&!ft'&tT -5 

mxn 2 o enioattAissB. t >. " ,. . , » 

©fflgjfc#lsg»^ ; *m J ©ffiJftiES; ■ ( c •) -ilE R G! 
B feSEr B ^Ta$*Vvt.fefiEi)j v $J:iEm i ©J*4*g& y *«>i 

1 >ifj*ft^oifcjsaa3&»««Ti y uv eggrarosg; 

[M3t39l2&l ±IE^ ©a»iaiaV:ffilc; ±gE R.-ii 30' 

b fe^ra©%fi6»* yu-v sua ©jsig t 

»?&g©R g Bfe£p B i©fej&»£<Dg£ffaj-r-5:i:a 
mt&ffittii<tz<imtTzmmm 2 5 iek©h»?? ... 

[flMUR2*7 ) ±IEili^l?^k»;S MIC ? . tb^X. ' 40 
aicl«t'Ua^$nfc^r©»gfi£».*nXm (n, mli 

aicik uas^$n/tm2©j|g^tfe^fiE»* n n x 

m M - ( N, MlijE©3g3SD UTg&??*Hbr «5 

T.mz.ffiztcziizimtT : bm*m2 siek©®®?? . 

■^b^rii. • •>■ 

[fgm«2 8] ±IEiii8m^-lb;fr;£tt. Sic, g&ft 
^bSftfeft^AHrom^ttlcgcnvT^ft/cS^ 
^x-^;U*ffll>Tfi^frsxa*(l^fcCi:^i|5gJ 

t-t^m^2 1 izmomimmtxm. 50 




13§»W 8-3 3 616 3 
4 

[81*112 9] ±Kmw?^fcj*»tt, sic. >u$m 

■f&nm& 2 7 SEK©a«fr#ft::*&. >■-* 
[is*H3 0] JUT©ia**T*B«a^ffi;*ai 
( a ) y u v.feseiTii$nfc$ i eMKei*%>£fe< 

l 4»lfe*&& 5 « i ©fcfcgjry t><si ^'2 ©««g 

6 2 ©jfgfiS^ <t . m 2 ©fl?«ig5ii$o 

^A^t^A^ia, (b) ±Em 1 ©Pftg^i? 

©3Sfg«55?t. lg2'©Wiftg : *i#ofcS.2©S 
SfiEft-ifeffiJiJSB 1 ©ft?«tg£#ofc R GB-feffiW 

©H«a^b*;4;i ^ ~ -i^^SI .■! 1; , ;, =y •f.^,.-t»«f-r 

[n^3?2(]> - 'JE^cDKK%*<r«a«ff«iukB' > • - 
( a ) %a.jai©.^^^;6a]«^*a##^#* :■■ 

> H^^g^#^*^maj^« <»: m^a© ; 

sp. ( c ) jtiEk^gpici u ittajs+ifcx u> i>f #©« ; 
^^bi^ai^j ^i^j^bgpiH^d^i SbiE^bgp ic «fc y 

±es?ft»icj: u a^bsn/t^-^^ai^-r^m^-v 

gPi\- ^xknmt. . um%m'*> 1 mv-:!. ; ; .= ^:-4f.ti»i. 
[fg*ffl-3f-3i "a^iEA^'^ii5r§x?i>^>:hic«L;^ • 

Wt~ Tttote&S&jfe. z?ay& Wfci&&ibx zf □ v <? m<D& 3 
«»«^^p iy?^»&»gp^ dbe*«- »;•>• w© :-■ 

**\z& ft, ||^Wo#jft^«!>SBBBB««»>' . 

ttU0««A&-O&4tjMW&'r-SB4»gP3-'3 IEW©li^ -.■ 

WikBBi v-e. i : > • ;> >!.;■; 

[R40R'3-'5 3 !-ihCxu»-hia»BJft»ft. Xl^x : 
>hSlc. §IW> h©^feJ5E5J©fil<!:, -?-©il>* « 

> ^".P y * IZ 5t} UT±iEI135^-»ttai8aiC<t 

itiiii&Z ffiz.lt Z. tZtmt? -SIB^H 3 4 IESS©il^ 
S^^b^B. . 

[stmn 3 6 ] ±m&mtm*> .±iEii3ii^»aaisp 
e> ai^i $ ti/c y p y m ©fefijt«$^gsi 1 □ * ^ ^ t 



( 4 ) 

5 

ttoT&Witt^ittz^tzimt-fzmxms 31ek 

©iHltfTJ^bSfi. ■ 

( a) jfgfccoxu;* >>*\e>«iBS;$*x-5ffi«o®«(l-^ 

£A2l U 9 ±. Zm&TZ 

A2lgi5, (b) iiEpgfiK^-^lw^UT^ScDXU 
> > hSl*b«-5$ 1 ro|ig|ia^JU€rfflt^T|igill^ail-^ 
1 cojUllSgP, ( c ) IffifeiEftf -^lC^bT,; ±iEm... 10 

is^^jpuxpgis^^.-r^acopgiigp. (d) ±iem 
i t«-2©.Hip^iftic«tiya4tifci«.«i*JSivTH(ftie 

[fSsfcH 3-8 3 ilBJIgfiJt^-^ > X- Ms 

cossgfi£ttT*<fc y . ±i£fefi£^-^ ia;*«a.x-i** V 
immn 3 93 .-. iiEA^gpi*, :/n 3/.2«c9»?gi3e# 

<hft^fiJW*£A:*J:U ?D9**4>Mfl&ft&&fe*Jlfttt 20 

*«<Ws»*^iit4&C**t«feS:^*ai*W3 7 IEKcd 
li^ai^S®. ■ •■>•.. ti-' !; -V 'i;' \ 
[ff*IS4 1 ] ±SESfS 1 CDPgPSPIi. WgJfctt? 5 -* 
IcfctbTM RXS: ft 1 CDPgm^JU.!:: U.tCSJ C &' 

*4#a^r*m^»3.7iEii©.w«:as^^ia..vft 30 
[fll&ig! 421 ■, ±iEffu cD&gssswa* immmhtt-** 

mm& A 3 3 ; ±tzm 2 awawto. ^m^-^^ ic: : 

x 4 @gi.£ft 2 ©iW3W£<h UT.gij y axsc 
.<h«45<a<fr-5if*iS4 1311*4 2izm<Dmmia^ 

[ii*ii4.4] ±iemv<h^2C3iigragi5i*. mreir 

[ff*Jl4 53 ±IE2fiHb*;£l*. SgA^^->;i3l 

IiS*3S 4 6 3 ±IE 2 fitted tt.- 
c t £ t %>Wiim 4 4 IEK©iii&aJ2igM. 
[gHOftftattHJ . 
[0 0 0 1 3 

^^b^»^«#<bgSlcH-r*=t)©Tfe-5>. ftlcA 50 



ftH¥8-3 3 6 16 3 
6 

•5??^'(b^SRl/ig^b^S^K-r5 ! t)WT'*-S i £fc 
IE icii, 2 ;^7tro§l±liwii^a$S^^$l£5S b.x 3 

ic£EiST# £?**nbga;&tf Sybils ic a-f s> *> ot 

[0 0 0 23 g£....C<B§feai*V *3-^'J>^^©EP 
B •> 7. x A IZ 33 1 * -5 B tibS 2) IS S lc gg "T -5 * O T , 2 fit 
C7>{ij2igS£»OT=fc>; bTfeSIjm&tflS&g. 

[0 0 0 33 r/:^'-:/-.-^.;^ ??;V. ,,:>•;-- 

[S£3S0«$B3 '0 8 3 (i;. r*-5:-r*|l-5*^^IH^-<. 
(SUBS. ¥*2#:t'a i 4 B mmm&i- eiEW' : 

*^suxa>*gBi.4; : ii ) -5 Afii t ^ co^f 
i£)fit, :; (-2 ); .-fleers a* K7^Ks :( s 3) ; e>$5tn.s; -. 
(4) feieffl. BiX^RACffllRflSllltB^- (:6)-«^i 

riSv' (7)i *atmt::n*&y pgia«t'T*sw 
[oo 0 43 -f5. &&<b&mzmvx&-&m<z>m$i. 

i^^nTl^5. S8 4li; r®^1t$SBEJSj ' HX- 
A*t. ^fi£3^8^ 2 5 Bpgff. 129) ICiEHS+Xfc 

<B5JaoAilK r@j#iffBff$ij (13 7) lc^$ti^?l 
sico^SB^iRia^^-rsTfe*. ms 4ic^--Tcfc 

Ctli. ilfgiCOfl^MS^^^Ji^lC. RGBCOZISfe 
ft-^$ ffil^ftU iCjfgfiJ^-t 2 OCDfeMfiS^fflO-S 
CtcDS^tt^^f'bCOT^-S. ^<C0l*£3RCO->^7 L A 



( 5 ) 
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8 



#©i a>e>4>#<z>i Tffl^e>tiT#Ti^-s<D(i. ccda 

^SPQjaaAtt^tt^UTi-^. - B8 5(4; «$Alc^p B l 

[ 0 0 0 5 ] El 8 6 IS,. '&JK4>H{afc7v-^£f?3ttrt'« 
^aSr^-T^TfeS. S 8-6 14. T:®^BEiS^roiiSj 
(H£S3S#. 1 9 9 3*10^10 BSft?,l3. 9 ) 

t » . a«ic i4t*ita& i mmw *0 >.•• 6tita«ia 
t> s . i $» s c? 14. «»«nifl*^*> snxfflive, 

n*^- , t>»S..l!)a.lil©^F^bl5fflt>6)iar5fi£3R©.^r 

«b . iff*: CfiF4Ms^«mi i Oi^St'J . • M»1t?B© 

6>*lTW3i l i ; -^r. v •• : i . . C >'. s ) •■ ; g-.fr;.., 

[000 61 087 14 B#4#m$itllg;6 .3 - 

2 0 8 3 8 2#^mi5*2tl^:7U-AP B m^bgMlC 
PB^S^Ps/^PT&U, aiCfcUT, 1 I4b37U-A 
©®^1f ffi*S»-T -5 7U-A^f'J, 2 I4!b,#r<2 h 

;n*a3gp.: 3 am&Hx 4 ttttmtm. 5 i4/§ .... 

6P, : 6 l4»n»fS,: 7 141? -fJU^,:, 8 145?! * ■/U^JSJjgp-C 

tf> "i : fj =».; '. • ''>?:'. 'i ! #ft * '*.V •! 

[0 0 0 7] SC. MflHC^OTttVi-rS. 7k-A> 
t. A^Iilfl 2 £14, hJM$a3SP2 |C*3 

^•^^yj^teiw.- la^-^ h;M$aiaP2 

14. 7ny?m\zmzm.£T:<D?3ft : £7n?m2'<t> hJlr 
1 3^^-r-S. 7.U-A>^EU 1 14, WsZ**hJl>-\ 

3 lcj£i;TM*ffiflt*3Mm.l. 4 ££D-5. ,3£*fS.3 
(4, 1 6 X 1-6IM 1 Z/Py.^tUT^P^glCA 

r Y-0. 3 0:R + 0. 5 9G+0 

R - Y = 0 . 7 0. R - 0 . 5 9 G 
B — Y =— 0 . 3 0 R-0. 5 9 
G — Y = - 0 . 3 0 R-0. 4 1 

0. 3 (R — Y) +0. 5 9 (G 

10 0 1 2 ] ft-pT, *fgf£#Y t 2 -ZXD&m 

fig^R-Y (=U) StXB-Y ( = W) ©ft3t>CDa& 



Tjaffcfi^i 2*Pe>I!)2ffi«^»I^r4£MSUT\ 

[00 0 8] f?^HbgP'4 14; *?9WR£flM* 15*8X8 

a^£ 1 :7p>y^<bUTS£gSlU il£g&l>fc& > 
J§gP«*|gP5'l4; .'ffMdtUbMHIMfi 1 6«#^. . 

©gPig^igMft^i. 7. em^rs. . jiphs 6 14, .w^m 
fltmNHri 4 i^gps^^^m^ 1 7 *ipg u-tv 
»a».flw.i 8 *»5fe-rs. 7-f ji>* 7 i4,- ©gp«w 

. 10 "«.ftfrKfel*MKJ£ft«lft£U' ?F»ib$:tlfe^SP«; 
h VI 3 CD A £ 3 IcmtS.T; > 7 W*T.Ol?A*3S 14-IMf ■ • 

, * > $:%m■?.z>nmm^ 2 .0 * as^-r-s. c =t> ic u 

T, 56^U^?5^b3tlfe^fI^ 1 6<t. ii!)€r^^h 
;H 3 £!4fe2l8S-*gT3iai$4T.-5„ BUMUfc-tplC. 

cnt>ro^si4a^(f#i2«uT.i:: 1 6 x i! 6:ass*fi . 

•^8.x8a^»asic?5t>4as.. • ..^ 
[0 0 p. .9. ] ,\ WtJlE.Cp St #y IC te t } T 14 , j&P SSS 6 ©.»Jft ?I 

. 20; icsi*s*at>»ie>tnr^s*i ift^^ttscoifg* 
[ooio ] $.rz. fie3Rcong^,>? UfeArt^-^'fb^ff ; 

Pi§^l4 v A*a*«^;1;.2 **0*S^-(bgR4 "CS . 
^lbbT?9^b:$*i& ftrtlMtt: 6 «»^^JK.W * 
30 :TO5J4??^b$ tlfcA*1Sai.l ; 6 i&!I«.fe/;./JiaJS^ 
^Mft^ 1 7 ^PiUrrA^Siy 1 rs.tti*tT-5v.« acoJ: p ' 
IC bX; U^c?5^b$+lfcA^mia.l 1614. i eiSIJS 1 
*«T»m**l*;-- ' " -r s-M ; : 5: ?? 

[oo i, .i ] cct; .±tt'»«fl:(»«icA*$«*a*-?? 
(l^lc-3tAXBtwr-5i- B*<!*g»ggg£ IT, < « R ; w i 
mG, <R. G...B.«§),«f&*i * 

fe. a^d^cojE^ibx, -fis^jajsie^Y. 

JftttUUrVi- Wjfl«&*. U, V, WC9S:>* $00^.14 (R 
-Y). , ;.(B-Y) St/ (G-Y) COfe^^i-T-S 
40 £, C.ne.C0fe^fiE^U, V, WtJfg^YCOPBllC 

14. .ko&vtem&W&z. . r ■ 

.116 ( 1 ) ■ • ... 

- 0. 1 1 B (=U) 
G + 0. 8 9 B (=V) 
G-0. 1 .1 B. ( = W) 

....... (2) 

-Y) +0. 1 1 (B-Y) =0 

(3) 

50 ^*J±E5C (1 ) , (2) . (3) C0ag«tUH^T# 




( 6 ) 
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■5. C©£t>-!&6*)ftJ£fi!#. NTSC*7-fl/lf-/ 
a>S§T*5. 0$U, aSfltR-Y.,' B-Y, G 

[0 0 1 31CET. 3>/|5-*> hSHIMI^Rl^tt 

-5. P^<I^^«fi£-r-5 R G B(I^XIiJ5gfi£^Y. 
Mfi£^R- Y, B-YSf^avilCTW v^H^HflcS^ 

! . (A) Y : U : V = 4 : .4 : , 4 (= 1 

(B) Y : U : V = 4 : 2 : 2 

(C) Y : U : V = 4 :1 : 1. '■ 
[001 6:];088 , @89,^9 0 It: * 4 .<:' .4 : 4 . 

4:2: 2Rtf 4 : 1 : 1 0&-fi&<DWW&kf$.<D : £ : T)\> 

— T».*i>;.- 04ai«>'*»*©t>OT**."^Efc*- (B) » 20' 
1/ ( C ) ©;*5tl*)!f Sf3c«- Y 0&.tfM'tt&U (D7 1 -*' - 
M<D 1 2 1 / 4 icffl = f •& ;± g SiiSi ^ U Or- * 

^1*. »«be»y tfeSfi£» u , v ^earr sn^. & : 

[ 0 0 1 7 ]<Yfi%j£tt«>aKI2-. ( A) , ■ .'(B) - ,' 
(G): ©»l£^fcbT<S^tttWB^fe*. AS© 

»o«f«Scwt>^(se^<ti>o^tt*>e.. ±se : (b) s 30 

[ 0 0 18 J'WjU*^' 4 : 2 > 2 <D— GUi: L»T, fv -H 9 1 

mssjv-Hao^tt; aft:- raft*:-- -l 9 8 9*p9e 2 5" - 

B*7lJiS, : P 8~P 1 0) iC^Stlfe-^Utffi^A^^ 
-*£*-fEIT-&S. fc*5. iSITIJi'feifiSWU, 

-st. mcr.-estu-i- (Mb/s) i*. nyueai^ 

iCC. 2 1'6Mb/s (=8t'7hX1 3. 5M+8t' 
7hX6. 7 5MX2) 8 ^OD^-^tSt, 1 40 

p ^it 9 ^e^gsict^MfijeRi^itTji, 

1 ^(DfiiHSS^fcy 2 7MH (=13. 5M+6. 75 
MX 2) UPglCli. TCfibfy h^iiJgfr*© 

T*. GJAtf. ^t'y h£8fc';/ h©^-;JMC*}UT1 

htiSKHSJfT-St. H5«g2l^iCT« 2 4 3 M b . 
/s (=9X13. 5M+9X6. 75X2) tfiS. 

[0 0 19] %tL. mm.f&ftY<Dmm&£eimf&ftu, 
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[0 0 14) *CT. ±IE3>#-*> KiHgiH^*. 

asis— K : -(JHffi*ns«:y cesium* wrvsi^m >> 

b/S. h/t-H*a>>K*Tlf*#J&*HOi:-' 
/.E-5. HftttttY . fiSAtt U , . V JUflPt* 
bfclfc v -ft£tf: Jfc©£3# 3*SC<D h?9 
^b2fr5£#»S. ? - : V :. 

[0 01T5),^tUT. TFfEO'(A) , '(B) SIX 
(C) <tim&tfi*'*>. ■.•■' : '>-> 

: i ;;i ) - • • (4> ' i-'-ri< : - ; ? s" 

. . v. fi. (&):-• .. "i 

• . • '.*•• S? •(>6^)T*-*. : i. *: : /^.V»§H*P 

1 0 8 M b/ s ntllC 1 0 8 Mb/s©^ P "j- 

<?&W&tfi\m*io%zxt.\zt&? 3o i^nicu^'b;. «- 
BS i «*O"0.^I^Vim©ft»V"^^WX*fei^%tl>' 

g i -r i : ^ ©^^•ft^ic r (4 :-2 : 2 ) ir: THV* 

--r*-*tf-l3*6vS*lTrl-<* G C I R '(DO N S U L t?l • 
V E COMM ITTEE INTER N'A T ; l O N A 

"l ' RAD-i-o) t^wm&<om&zti£^( ; : ' "■ 
[0 0 2 0)09 ■2w:mcxwrT-i*-\£m*0v £ 'if&- 
^jhhissj (pio) ic**hdt v&mossiMiemi 

&^£2§ifcSt*M3, : 1 4' 8 ; 5Mb / s ( 7 4 . 2 ; 
5 M+.3:7 ; - 1 2 5 MX-2) ;'iS5ljte"263^SCTlii V I 
8 8Mb / s ( 1 4 8*. .1 5 M X 8 ) * ^g t^S il'i 1 

[OfWjiSfc. ^© ; (C) *SC©'4H: 1 :'1 ftH-g'i 
T«i' f WlS<fBta»* 2 *3fe5iJlC^Sg({ bfeti^ (Ttfif : 
•yh(*=SBS) 8fgfiK«l*1 0 8Mb/s, feMfi£^U,- 
V(i 5 4 M b/s tttS.' ! f".: 

[0 0 2 2 ] <t C5t?±IE (C)' ^3SCD 4 =: 1 ! ^ V IC J:- 

0. 5:0. 5 = 8 : 1 : 1) . WWiZmt&tltf Z&lt : 

'>a^R^^©ffi'>t)^.ja*n* i t *> let mm u- 

ft£l?Bf£<Dlllffi (09xB. 1 7V-A©r-i') 

^p^^Tg. < eai-r •& ^ «*: *. 

[0 0 2 3) U^b^t.. S£3fcTli. cn^CDfiJ.^i: 
^k^jttbT. 4:1: 1 t UTl^©d<H1itT-& 
[0 0 2 4) £E3|iro«^«lSSS<i:UT. ?fgfi)t 
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Y.,«. R - Y ,. B-Y*t,S53>-H-^>h 

fe*ja»R*r.:Y-,\ B;-,Y,*aj^-rs.t>co*t#s.r*. C 

OMMttltt.' 4 : .4 : :4<DJI£g/5£ttY < ! : fegJ£tt 
U, V£A2>b> S*rfbS»»i:t^4 :-2 : 2X144-.: 
1 : l (ctt&j:3ttm£©74;u^y>£rB3«.i73«-. 
©T,**.. 4 -: 4 ; : 4«MHHbB3t*v 4 : 2 .: 2X14 
4 : 1 ICS^-r.-Si^Op^^^ia, a©09 3, 

©ft-stMS^P y£TBB&*vs c.<hi4JSH)©;- <tT*i& 



10 



ofc*#»lssiK»/TiWW«*." B&ffi$87?:$:;t b^Cii : j 

P EgrnX J O I NX . P H OX©:G RAP H I C CO 
R D \ N G E X P E,R T G R O. U P.); ;©.B'itBB© ; 

EEBSi&WffiBS^rri^! M/p, E G v,(M;o ' y. -I ; 
N G P ! C T U RiE. , COR D I NG. EXPERT 
G r ow P:); • iz j3&'BB«©EEBBB;&**tg S.tlT 1% 
S . :.;B9 4« M R E GnCJI^bTt 4 .: 2 i : 2 .£f - 
mtlij&l i^^-rSlC^-S.: 0 9. 414; HiJxl«L>;t .( B )- 
7j 5ClC*i/$; UTi\fe 0 9, 5 I4f m 6< M P E G 20 
U:Ct;Y3£#4 : 2 i; 0 fSIHt^SC J /ftSf 0T*.ifc-5.i 0. 
9:5.(*,i. mm Ufca( C l^lVg* ,, M f, E G 
"CttMa W*B#Yi£ 2 s<DftJMM*$tf* c . < <om*ib : - : 

mm§k<D&<mmm<Dt:t> @ 9 4 ic^- 

■T r 4, • 2 .i2*8NWb#SGj 4%£g<t*Y. Ci ;> t . ; 

fe««^:G>v©»«fiE.i4ij »mm#y ©*mp:&b©;2 5* 

©••1 lC*^i^&*r S^Cf?*.^ ^; .2 ; : CM?4£fb£ 

© 2 iC&fc-Si ,:0j8r7 lei* Ufc&.*.©^fHb£S§H 30- 

It. 0;9 N 4 *^fe>J4B 9 «;lC».-T»fl|J«Ama.Otfe»«v}-* 
»Ci: A .fe^JSg^Cv: $AALT??^{b$l79. 09 6..- 
B; .0:9.4 i;fUfc te<h 2..: 2?fc&<b3*5£j ©7?Ps/ 
*^£^*H^^j"»*v*0 h^U»ffi»2 I4.-/.1 id, 

£>ty ^U->ra©jS4t* < h,-5.i«Sfl3 
t>; -U6.X i,6.BB£ l ?p y ^ Ufe*5H*Jf.5.;. C 
tl(CW;LJ. t?^tgP4(0^T-t7t>n-5il3S^(4. .8 
X..8 1 yp y UT£B#?r*>*l-5.. .0.9 .7* 

(*, B9-!5.|C3tUfc..r4 : 2 : p^Aft^Aj .*Bi't& 40 
^^©^P.^.**.-rST*-5. B-9Tt6sjfcia«|C; 

hVMfc£U8B2 &UC»H«3 lctel\Tli; 1 6 X,l 

[OO26] 098li. B*«gF«B¥ 2 - 1 8 4. 1 .8 

I§A*gl5.1 TA7DL;ti!liIj$S©il&fi 
7I/-A> ; EU5 2, {jl/<tti!(!)7l/-A^t 
'J 5 3 (Cgft-r-5. tnfn07U-A^ ; E'J 5 2. 5 50 
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3 14. W}m&v>m&7[s-A<Dmn$:wmTz>>§m}im 
zwmtz&u/iv •?. 7 ©is^-r-5. 7 i^-ajx^eu 

5 2, L< I47 : U-A>^ U 5 3 ©B&fiflU 
7"P s/*A2»SB5 4 «fflt)T^HM;'! *?Eti£B:&fi 
©««B«*Wr.<5B#yo t UT9iy iiSt;i^3 
7uB35^^5 5-C. B^B»©«|»Bl=B8tr^' fc --.' 
C C-CBJ7Tr*B*R*l4,: =SPSffl2J((Dil^m^i£.«m 
i UfegliiJttfjfcjaji-efc y < --Bit fit* :31J-^ >^.^v.^. 

(l#i4;c-B?!fl:B.$: e^JlBtWCB*^!^*!-*^^ 
^.14; 'dS'BB'Ja-flfJSB«^l#*-'r'5Aaj*1*14«».o» 

SI-5 7 .«« 5 i * UTv •.« s fMbfiS5BB 5 8 &m t VfC£ .;: 
v»B^»-^**©jW«3feBi)Wti*r-«^ *<tev3:BB^>< 
Dy^.©BBem><BB^WS'ii? ©BB&BB'Mtt£»f 
B^I^BiM^BB^Qx^s) BBB4« 5feSSlcte.fc.v- 

T... 4?^b JtS f -5 Si# ^ p,:>y ^;©.BB*ft84 U *V>. 

[fp*o ( 2.7:]< mh^^zrms 8:(z^m^mmmm^ 

tt»-*^5&B i SiS-frlS) <!: BBNH&.B ISBBA-Wt**? -V 
*acB^^J».t^*«aiM4'<k t> T* B»4£»B3r»^ 
J*5cBB««l5^b3^a^<l^r«vsv v J;.i Jjfe-f v gy^ 
i I 0,;0 =2-.8il. B:9'9i«-?,v0-*«i»«B^4 .-r'3^.S^"8 !: 

9^»|C*ft-n&.St*^^^«.*.^;B^^;^,j 

0 9. 9 CteliVCv 6 1 li N?vT S C 73 ^.©* ^.^l>,li^- • 
a >B-^©A^B?; : C^v iN T S-C5=iri-y;6 2J4; 

1 , Qfl.^14; v |> »J.^-0B-6 .3 'sJb-*$*i;';.? KU <• 
^BB'6 ,3 14; afe^.AB«Jjred^Y&&£4ft^ 

r - y,- ,b - y t\zm&mzti*><Dmn$ a/dwu, 
ne» ; £-y-7 r /'<> K^«BB^6-?vW3bj'«; w/^>:* 

«-SICe)IS6 514.; JfgfiK^ Y . feMfiS^ R - Y . B - Y 
*^*^KSllCiSC;T01 0 0<t 01 0.1 iCgt-THH, .. 
H L c L H, L;L©4Broify/X>KIC^Ht^iiJU. & 

•tf^A^ hSlc^p^^bLT.. ^P >^,3iJ:7cB^ 
SJ»E!8 6 6^ai^-r*. 3;^7cil^^@SS6.6ia.. 
S-^P ICSIUt3-y--f >g£g$ (Di sc rete C 
osine Transfom: DCT) *JSUT^ 

ii§£>n;tg&#g*£??^#§6 7^ai^>-r-5„ 

^Sf6 7li. A^$n^fe^^fi^bUT?9^b 
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U Vtmt^ttT-^^-h^Q 8£^UXiiJ+J-f 

[002 93 m9 9\z7jktftmtgimt. m&i&^*:i2i 
^icttux^ft^ft&3£^xiA-5*>(oxfcs. £ 
Teg «ibm*.*gj) ic*tbXi4; &t&<^£i&&m-^<D 

[0 0 3 0 ] .. 3-#^iI£^&£ffl^fe?3^b=g§ 
<0-<W&:- : l>X, OtttftttlRV 2 - 9 2 1 8 0 -^SBIC 1 0 • 

■rTic3Epe>*tTi^..r.:v 

[o o 3»<t r&fcsmmwmmft&fovi\xwfiT*i l * 
3 frvm&omftft* i : «x-s?y izmnE nt&mmn^ <■■ 

SSftfc 2Wbf;ii@ l 0 2 |CI4Stk UTtfft WtB 

y ^ © «»; 5%: 2 B-y- (j -5 . :' ! Sft £> 

coxy >*~I4, ^zsz^^&v^V^^ttftZfr 
fctwai v *v 14^ «jSH#i <* -ttsav $ 

*m&r%>Jt*eaz& mm -to .i t h e < r y ^iftgA* : 
-it gp£fci4:/y >• h®ic^xXM^$>y^ft^-> 

§ij ux;- xy v h £ n<5 *< ep^ k y hottfe-toES 
<ba tt-s^jix^-s. bfr U&tf 5c<o&ft&%&Ti4 
BSA*P6*r-5 flSBglCfcUXtt. ^«5&<b 

[0 0 3 2] 3 X) 4£fflOXl&ft-r 

•5. 01 0 3»tf@ 1 d 4(4; 1 ■t><Dmm<Dmm<Dtt\i 

^^JUMtC^bfcfcCOX.: Ell 0 3 list*© 2 ffiy 

y >*ic £2>&mx*><D&<t> u ffiK»«s*«u 

^ja(HPg^X©Pg|Sg^X'^-5. 01 0 4 14. m^n. 
mmit'Otri'-bt. V--^J^y K€fflU£AB? 
•J > * <D <fc 5 PS« > h a»-*«)#Wti-f > ^ t . 
■y— HroiimKJra»WXpJ^j:. U*>*4*tt 

^'J>*T©B»agaElc«fc*»IIBasi-e**. ccoe>l 50 
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XI4. -^n-e'tx 16+1=17 pgfScoSUKS:^ UXfc 
U. Pgffl©W?S1±l4, JKOPa'iScoiSSOtIg; f$?«gl4 
1 O(0Bf5i1M L-Xl vS«SS<i©EP@^ 1 K 

•> h-y-^xi4t>tj;y, -iEPBh'y ha>t>i8j£snxu3 

1 o®B£1MX®*g£#B<H£^T-U-S..JaT. 

imiciaiyj-f*. 

[0 0 3 3] SI 0 4 <0it&iSg;£XI4, 1 0COEP® H 

? h sttco-r £ #X£. EP® K v 

h e^^pg^nisa^x^-siDx. y y > h 'a*i-« i 

®iii(0&'h<0:*:$ $ l4»Htt'f ^SPSii-Sfg^ 

lt««^-r*i : -^r-B ! l ; 0 3 ^14? «Sifla (SI -0 3 
T(4 4 X 4 = T 6 li) (DE'p®>*-i/ HSliSofiiS^ 
MM t ic EPS K y H ffiS^SX * C t IC J: u 5' 

(n >< n + 1 =n r + 1 . n = 4©li^J 1 6 + 1=1 

7 n i4 1 2i to K>PKiJt) ; ; vmmoy±(om^ o : *».$- 1 

6 14; " fg^g «: ^ & x PSP ICIC U X EPS • K h s 
g«IHlcii*pt*X 1 UlgrtXlBS-r*^;3llcl4; = 

«t*^ v *C0tiS)L ! blffi^$nxlv% o U*v|>,' 'Ui1±^B 

?£tSfi£ i> x ep® k v ■v-Mm.ttwmxt tewmkw 

[ 0 0 3 4 ] SEoXV ail0'3C02ffiXy >^ id4:^SI 

St* 1 ** ICV S 1 " 0 '4 cbElSigiejS i: l^|.D^$ ; $ co 1 ;ii 
•* «rtt6i«f5t!r*& B V 0- 3 coEP® KVK©*g 

s i -b-^-oBsfecd^i^alottis^eW'&'^ite'^^ci': 2 

fiiCDXy >^ltfctvT.|4; JSl^ K hSg*i#bfcEP® 
B^*«sK«B 1034 Si-Wi '0 3<0«I4, SI 0 4 fcitf UX 
IttRtXtthf^eWb^ 4 ^co^Sco EPlj^^sK<S'x 
o*UV ®fSX-J:t^^--5>iiil*ilg;£coEP®^ : f 

©1/1 6'ioEPiiB^^gtV*. acpl— ©Kw> 

SgcOEPiiS^^fflONtil^ SI 0 3(01 n^^mfiE-r 
•l>^#al4MiSICUX1 6 6 (4X4 = 16) t'35T»J', 

EPH<hCXM*h-5EP® K-y h 3 0 0 D P I ( Ky h/ 

-o^) coeps^x; si o4oi838gasffli'm 
M%«ftMiMr^B&'n'%'^ s 1 0 3<omifmmitz\ 
(Dtmm^zm^tiii* ^(iwici /4©7 5 dp mi 
g(o^g<o®#ud^e>n^o. • 

[0 0 3 5] sl>jft^S<!:, EP@ ^ hSg3 0 0 D P 

i $5jfig<!:-r-5EPSi^x, si o 4 (D&vgmwmm 

^ffll^i^'J >^X?^t.n-5|5)^(0®^Sg*. S 

i o 3<o2MX'j>^iCcts$ticin-cfe}a<aiigia^;ii£ 

ffll^X^§•2>lCl4, 1 2 0 0 D P I SftQEPBXT-tfs&S 
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lia^Sft^lt.-. :B V 0 3 ,: @ 1 0 4 ICjjsf 
/t^^JOTWBE"*-*'. - - 0Hb[£: -f XO - Y V-fef J*y 
M, ! -> 7 > C V IR K (D 4'fiH ^ ffl I \ > ^ T 
li« ■".*H-f r *t©fe«*»@ 1 0 3, BArO;4roi SgiCDEP 

■ ' : . r- ■ • ■ ■ t. . 

[0 0 3 6] -?"«^tl©fe*J*^Jar.-5^ia©fIg, \ff: 

nzmm?z®w$i¥V* xjSLifiwm®&D p ,\ mow; 

£0HfiM*£lE$9&«*$.. ! fli!g;;«.W*-<©iaftl«lB.*.; 
SMfcKftS'&e/ i^#£PS££Stt*IEte@«>7riSgg:: 

fit t> -tpgwtti:»p«e?) i>-rn*> i, « ^is^is-r^ 20 

T. fitJfcT-lisfcS '£ . . C .IV >. . .-, « ; i • 

[0"0 3' 7 ■]»«!=.}• j£lE.<OfK'3K<OHIEl|«ff^St(|c£l.v i > ; 

tt^.^iiis-ruiB^.iiife crt < mizma>m&mm<Dtti 

£^**ttfcE1)B-:*Sfc&**EPBtt«l3 H l> ;.;fi£5Ri- 

[0 0 3 8 ]r m 1 0 S B. .LbJERWU 3 ntMmmHtfr 
P^«6©fit*roEP®^@COSIig0!)T'fe«>i 01 ;0 5 |C*3 

i^t. 2-i ti r, g ^Bwtmmw£&9ismGMma&. 

Hfl*T»"S5>tr?>.jG;iK'y ,i K'-->^Mi'5 <TXQr-YlCfe^ 
2 2 ttKHHfeeS'©.C. M. . Y03 

mm* 2 2©A^m^iY,' m; cic^-rs&^roaj^i 

«-^(*. '^"'J > h3MS2 3©EPH^?^®^ti*; 2)5 

-^y >^«©epb'Jx-b; : : Mam^^mi^fttt>=m 40 

etlityJ^C, V Hf >#m \H X P — Y © 3 . 

oeti-s^ 4 ofeajft^afitS :*«y v:*-;i/£:A2>Bisnf> ! 

feTfc £ EPBft**' 7>C, ?t*>^MSi;-fIO-Y 

£i«3t><DT\ ;*©«): 5 fc^&#-fglfllcm>ft-5. 

C = R(D*Sfe 

M=G<Dfi§fe 

Y=B©16 

O^y, R, G, B(D&«©«fe^ #*C. M, YT 
S5Ct$iLTO*. 50 
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[0 0 3 9] COY, M, Cfl^lS, SiitJpgP^|S2 2 

ic «t y,;HiiMs^«g 2 w*mta ay, . 

m, r c 1#T. ^.tlb©2 filPgJSff -Sf IS, 2 fii^y 
>*T**>*y > K*Jft 2, 3 IcWfrfv?. <EPBB«dfEP 
B£tl$* ; .-h : !.;:{. s v .j^-y. .■ 

[ o o: 4 0 ] . c: (D'a&vmvmmom ^it: ^.it>m$. 

ofcBSS^ny^rt^gfSoa W4 K4 = 1 6). -V-ft 
mux. 70 > h$tv*cC<EP@K^ >©a&^©ffi. 
M*#t.\ ototst>*EPSilg^-i KyK©8Be»?»j*#« 
lC^b$1+-5^;£*«ffl bTU-5tD-l!v @#©l*gS 
icSjKSftfilc^) IcM&fc^—itlcfrton-S.. Sfc.. Sfg: 

AB©«jwttic,^« >r tt^<«^*ti*&*.to-r* ic a 

r B ^O.I;©a^$Ji^O*^fiJffl UXDSvt'lJ.TfeSv .fito •.' 
TC\@M 0 3.^*5 Kit*«&»flai»Waf|Efei;\Tttvh -: 
■t©B«tt-^<l «3R. . (Hi: 0 3 -Clivi 4 X .4 = 1.6 0DEP ■ 
li K-i/ h), *C0EP@ h(DJf5e(01 .0 3ICI*< . iEE3ft : . 
JB) tt)\ 1 ®^<D®S^ y (DEPS H :K!Siv&*\i EP® ; 
K ? ; -HeQB99©U5§St:i(H 1 o. 2 ] 
. 2 i*v4,lcfcl;t-5H^ h* -y KgB©lffa^);>.S|(0;^«,>*3t5>>- 

6>-**tt»t>fiC.lA*JiK»T/20i-. Vj- ..5p-3-:*>.ir(5 V-i.; 
[ 0 0 4 .1 ): 0iJ^.-tf;;A® 1 0 3 IC^^T *S» fcfiiiapgaSsi ? 
T'ifc y g>m&4bl? SI© IC I*; r, 1 iS^CD®85S .y K> EPp K 
v H-OjBU 3>*:y EPp.K:y ■■*-«Kife«l*>*s£>»jai*-S; . 
•5-©«***s ,0>J A Idf st;-3t«^( y .35 ?.l>* ^ P •(*» . - 

mmm^-ta osi^s.t ^sssasir t- 

ffi.:i?Ffi£'5 ^ 1 0 B;S.BtaH&P 1 0 3 i ;»J;.jlif3 >.: -5 )r 
lCiEK Ii>:?C^STl SP&01 0 •6-.lCS**> -£(0H*>© fl8;&. • 

$<«:s. ®#«^©BJSl^gB^^lc^Bs■r•5Si^a. 

PSnogfttt^ B-lf-.O 6 <7>3Effl9lC^rEP® K i> l> CDl*^ : 

d^atvi :H5S3(sc©*8^tt; : 4 -pcDEPiS K •> hK ©^$ •• 
y tJtt-scox; e - *jt-UT4 yi(c5j>si"Afp®;ji : y X- 
h ©*i*e. m« y t /<c y »«e**fiT-r-5v: -p.* y . 

p icKsigT2>Epa-K v.-hosse^iiJD-r-st^icEpao. 

[».wa««?^b<fc e> <fr*tsii]. .<srn&**r4 7^-*\ 

* ^ ii^:l>:l^#.T:^^-5ri J P:E G^f>M P :E G CJ)«fc 5 

>^»lCj:5a:^??#^xC$ffllNTl>-5. 
[0 0 4 3] AP^OtS^ttlCOlATOW^JS: 

£*iT2T.i\-5..!ftic, 2r B ^isst^iaic«-r-2..w5t^ 
«-p»»«#$nxi>*. .cn€.©fB&ic«tntf. apbI© 
Bia/j^fcfuaicfcoT. fe^^-4^lcESlJT•ir/«£l^<^:l^ 
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feSfifctttt , :* U -f * - >MB*0» & R* l> T t> 

LTA«t*A>|««*IIUaXTlV*. 0"]x.l*. NTS 

c^s&icfcOTli, BMttticMU-tt**. 2*#^;u 
o. 5>^;u^«S"jysTTo«i... 10 

[ 0 0 4 4] « L S" \.<D&ffi&M&^i:£T& y\ 

gtifctj-y-i' >^&£mi*fc»is©^fcicSfe^Tu 

* 5^**©**#*jS**iX* y v y TUUiSM" A© • 

[ o 045 j i*; ju±© <t ^xcnBiSi«M%ir 

Sfc'«>-lsa:**i'fct>©^»*:- ' £©Sli8l*Alffl© 20 
WAT* -5 ^ i led; y ttMnikff 4=Winf 6- 

e> tr £7t. c©^!*, -y-f> 

2EJft©fe&©Xn ; i/ X©-y-< XtJM^Sii^'ct lc«fc • 
y , - : »*«fc*iM5-*Mk*fra3 5 *>©■£**. * 

e> ft 3^<k>3 s££ i$f3$fr£i#^ 3 ;*7c©i&®©?3*t4k 

# itlC&$fi-f -S =fe©T35-5„" 2 ftTcft&lC&lVT^MIIk 

n-y-c >g&©xo ^•y-'f x«j€^s-&; : 3 ,X7ii5fa 
\z &u»t ttfeflfriM X£M '> $ ; lev 
KCSft*W«c»»ii-y-'' ; f >^^i€:^Tte ?> t-rs *>©-e& 30 

^..•.•v... ■ .•«;•.••••;<?*:: .:•<•'••:> ■•• .• : ■•' 

[0 0 4 6] SMCv-'ttSRomiltt^anoWBlZ'Oi^T'-': 

2 ffi-r •>- hi-y^s?^^ v -k trata st^jsii 

JEXiJ >4»©~«fcr>fc 2<iX 'J ICfctATtt; ©IS 
tO O 4 7 )S1 ©S£SIi:UT, atJRcoSim'^Srffl 

^©En® k h©se*'h$ < i/fc u xi* i sist-y^x 

[0 0 4 8] S2 0SSi:l/T. JfelCiiE^fcitgiggji 
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©lSiiifcfflOT. *©!I&;g|g;£<»:l5)i;iSg©£|igtS 
•JbmtTZ 1 1Sfi£-r-5EPB K y h©B«li. BIS 
6) $!ii«g<t1--2>. MIC, «jttf; 2m7V>**:m^ 

g©fgtsgT-xyxh-r<5ci<t£ig£-r *t; ntsc 

^^C<DRi^!#^i^lcfflt^e>ft•^)Hlg•ag;i©EPiSi h'-y h© 

1 / 8 o ic/*-5Bjtm*«s>$. • • 
[0 0 4 9] U^fc(5lc[igiSia*^#t)ftfc<!:UT ! b. ^ 

*K3&*/N^f: b.v.mzvx\imiM •mmtvT- 2 ©x • 
[ oso's o ] 3 (Muk L/T: *mmstm&m*&rt-*>- 

* fee isissgac isffl 1 * -s x y > #i * * -X a ©«sic 

tttt'UTi^ :«fi(sttlB*f 9K J t-t>l2 4 «©i»g©:X.. 
[ 0 0 5.1^ ^ 4 ©SSli 1>T. B31ES-1 a>e>js 3 ©i^ - 

«ttanii#6v es£i>x 2 ffixy 5/ ic &z> ui&m • 
^ xrp^©!!©^©^*^^^^*^^© 
mr ©En®fcia^«?«ffi^t> b< ttHUMt^im*** 

^ £ X-y > h ®^ U e.ftJS: I > £V o ISHIi t> «t <fe 

y . simfifPi: t> v y . ; fi£3R©^ «o« . 

tb1tff\'£<D XP © 1 ® iR * EPffi'H 7f i*^ x^ ^{a 
ic . *©«^bR* ic ck -5 c © xa ~jtf i£<D$m 

SZ/X'J ^^A^XAffiglC^to-S^K title, g 
. ©«tta&fil£UpS&fc.5!|313:©rt© 1 ofc'lt©AK©*D 
m$'&<D&l3.t>?;, ■|fe©!|Si4«:'b;SfflU-PC>,' Wt^fl^ 
©SI <£Og|5»lC5g B Ufei@/C6*l?5:S^-y-< X. 

=b u< liEpa h-y-f X©ltI : ^^«{*fi<llcasftTl^ 

[0 0 5 2] Z©^B^|i. ±IE©«fc'Pfc«Sl©il§i£ ; £ 

^•rSfe»lc/«t$ftfe ! t)©T, Ofvi"; h^5t© 
«fcp/j:2liiXy V^fcfflUTfc. pglS<£!5ofeg»5li^ 
©EPillcfcOT. 43lcM^g<!:|i§lli©SJl14 (feS$©fl 
J11£) <h©S5H <!:<!:* IC -T<ftfeEPil^S«:^-2)C i 
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[00 5 3]:..: ... . .• [ 0 0 6 1 ] CW%B^|c^-5iii^f9^b^g|i. :±U? 

imm&m&'tzfzitxDmm z<r>mn\zmz>migi$m uyttn. 2* x2 k x2* (atbt cisoiu±oDsi 
(a) «a©xix>> h^e>mfi£$n-5gi^<&AA-r-5 to o -6:2] z^miz^mm^mt^mtt.: ±e-/ 

> h^e^P v2!£mi£U. ±El/P »j/ [ 0 0 6 3 ] C(D»B^|c^-5P^f?^bSStt. . ±tm 

fiE^-^^aajr-s^gp. (c) iiE^gpiCity [o.o 6 4] z<D.mmmz®&®n<bgiw.u,i±ttt'. 

<DttkMtt7 t ±-f £.fegdWfc5r^#£AaU ffJMfc.b • V, ff -r. 

Tffi^.^SR^bgP.^O.(.d ): ±IE|fF^<bSPICck U fct}*i3 [ fttf^FS ] C<D.^WjSl8^P#« : .'Si<bS«tta- -bE^ff 

nfe»ff,^^!^t41Hih' . (-e.) -JtEa?.-;. mkBtfi?* 2 !. x 2 ; \ x-2* -^(rc; t dit'f •« O. JUib©S 

[Q:0 5 4 ]; c.0mmm&mmn*it!gimtt.* ±iea, ,.. -r-s. .-, ... ^ ,v,.-. 5 

•tontfis S-XU* > M5MU.3J*f J -.»^*©fel*»*A-v [O-O.656] C©.5|gBI|2«|»a#»»<fc»«tt>.-. 1 ±E^?} 

2rU.; .JtE«Jft»tt*. --itE-lftv, »;,: *©£<*#* >y . ^•fepflMsm.x *sX& l :xtm*0±zm-^M&mM&- S! 
pm'tZ*k»k&Pi&P «©fe&l8SMft£3STl V \ 3^P.-y>20 ©:*P. y. « ;V 

^S©»K^.^«»iS:««>*-^n y [ 0 0^i?t^.-C<©^Wlp«-§p^M»^8«l*i5.^E** : - 

<!:. ±IE#,M,:f ©MW^ff^lU/ > HS©fe . ^^bg|J#,::Af5©^^ttlsS^l : >TC^i6/£S^'fb^- L, 

* ^>«^*aM&#A-^s.&*i*atekJr *. i * 0 0 ; [0 0 6 si c©56«ic«s«|ii##^«fi« < --,j E iE«. l? 

[0 0 5 5] C©3891lC«*iBt«**-Cb$l.ttt, ±E^-. ^bSPtf, S*lbt?«^^©ffl*i^S$1±*^5r-> 

feJ*#©*fcJI»ft#Jit$£K! &f£-ft<Z>m&m : &£si$:Z(a -.. [ 0 0,6: 9JrCfl5>.§8W:lC^H*a#fls|m.ttvi-«T?© 

0&feJ«»<Dfiit< rt.roxV^> h^Mtr-S^P^^ lC □ 7.a«©igfiE»r-:5' ifeii^f A 

« l/T«kRS^.^ttaijWlC«fe.-iJ JAffi-**ife3rp 9 #ft , A*». (b) ±EA J&ffllc'ifc U Afc.S-fefcX.1*.*^* •;. 

©.S-Biast»©.<*&.?)*^«>v-: ^©"/esi^x > H ^©ffff^^^^^fe^'iay^©^^^^-^'^ 

S©2t^5j\<t-rS^3S^i*ttSP«:<l^fcC.<b€4$SI ^<tfe^»7 : -tS'*ffll>T, XU> > |>$t©fe£F B m v 

^^ffO. x L<> >: h^©*, IS. .^©.fe^^tB^-r • 

[ops?] zcommz&zm&iifmitgimt. ±e» -siss^gp.: . -•;••.„ . 

^HbSS#. ,±Eil3iEfiE-»aaJBPA^e)tll^l$nfc7'P^^ [O 0 7 0] COD^B^IC^-Sli^^bilMI*, ±EiS5. 

S©.Jigfi£»<!ifeM^€:tIS(^P %t.#)Xm2>& S^gP*«,. ±EXU^< > h«©SiefiJc»^-^lC^P •> • 

^'Jb-r-5)<!:t i t>lC, .±iE^jJ5[fiE^aaiSP^e)aj^l^tlfc 40 ^«©SSgfiE5i'5 :r -r^*3!lD»LTfife^:xl>,» Mg© • 

^-fb^-Sct^lfiat^-*. .J- '.- ; . - . •. imt?Z>. - i . vX h . y-.; 

[0058] cw^wic^^a^^-fb^Mii, ±ex [0071] z<Dmm\zm^>mmmmt^mUs ±ejs 

*• -^^^w^p^^fc^^n-s&xu^^hsojigfiK 

[0059] c©£Eic&3®{£*wbiigi:t. ±i£ii ^x-^tfe^fiS^-^.iciijy^T-ssijy^Tgii^ffi 

gfMbST&U. ±HZfayi>U % liRTfJUyZ X1zZ\ t.^'&Liit Z>. 

T£>z>z.£&r&ttz>. [0072] z\<Dmw\z&zw®tiB : mmm3.> m&zm 

[0060] zo^mizm^mm^m^tmstt. ±e® gfiE^ife^»$:fflufcfeSF B iicj;uaati^--5is^4& 

±ii®±®zmr B mizmmzi±tz3))m-u$>v. ± 50 s^Micfei\T. s^*, i*n <oM&&\zj:z>m-\ <om 
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9&1tT—9t.* JB1 «5*«BJ:y t>«l^«fiME*^-3 Si) LTggm^b-f -5XiI£{i*./5:;: t *4# 

^2co^glc«fc-5lg2©Jig^T : -^«t, S62.©ft? '• 

^giCcfcsfeMia^-^ic^ua^-r-sct^^iSit [oosoi £©Raic«*aa??afl:*aii.. ±tzm 

[0 0 7 3] z\<Dmw\z&%w&&mmw\t. ±%iw& ^n^mzm^^x^totz&^tT—^ji'^m^xm^-- 

h y .vis i ©jff^SJiumiiic j; y assn. s& 2 <d&? [ 0 0 8 1 ] E©»wc«*-aa??^b*aii: ±ieM 

asttd>fc<<bfc±K'2 jR7c©u-rn*>'<D^7BCfeiv • a??'^k*ac«»v sic;.- a*aafc*«fc*?a***2r- 

t, «f.i <&»aa© 1 / 3 ~ i-/s»wct*na itaxa£a*fc^££ifat i r*v 
t-r-5.. 1 -.1 . -»to ••• '[ 0 -o « 2 5- c'waai£«&*aaaafl;*atey W'fsr 

[0074] £baaic* saaaaaa b . . ±aa 2 • xa*#**< :S - :*'i;V--f -'•>*•" 

©aaaK-^a-i ©aaa© 1 -/*aT* •s^t " uvv u v&&MT?m;dntem-<om&mzWvM& 

[0 tt-T-sj/^aafca^aa'aaaai*. '±teaa> ^^tM'^oWe^^h^i^mii^iM*^^^ 

jcnaa* 3 *tes fc-raaaa-efc-u .• 3j*5caic*" «#^#r*X:a3§a^i&-> xeBV^aaa^i^ 

ai*&ti£eit2 aaa laa : .i ;<oaaa <o 1 /r 3~ 1 / o/ta 1 «5aaa^^ia2*«H»a*ab3€a-'2ifl«ai 

5 fg-c&<5 c i £4$a* <*: -r 5. - . aa*iw^aa»^*a^^aaa«9#3%: r g B'aaa-' 

[0 0 7 6 ] :d <D&W l£§5IMIgilJ, i±ESa> 1 C0fe^fi£i» IC&iHftf-«&KafXai' v ' (T--<r> 

aaaaar-aa^xarsaaxajaa,-- aa*«^ ;" to 0-8-3 ] &o&mK&%mmi&w<in^c^u&- 

t-sp^s^^s^ s&£^ar3sias«£sa. aa---2o •aaxaa*. mi aaaa&lt&ftaai ■waasftwif^' 

«Epa**aaaaaa^aa&aair*aaa&a •• • 2 <baa«&ao ata 2 ^aitawfeaai/Tif^itia 4 " 

■. •ffia#'to^*<5aamj«saB<'.raa*»*4b-r-sa- . 1 ©aaa*«-» ^aaa^^aiN&iaaa^c.-: 

aaateaa* aa*aater*a*ftafl;aa©toir' tz^^i-^ ^ ; -. «i : ■" .■ :-tv&&* } 
n«i*»*^£*aai:t?*fS-'' :iw*i c« ■ ■ [oo8 4] coaa^aaaa^baaa^-JUT-^aa' 
[o 0 .^j/ei&aaica^aaaa^att. iut© :• m .v. -1 wk-^z 1 L . ; v '<v ; ..-i 

a»*A*-r*A^jx«. ( b ) jtERG aaan**a > -^©aa«^*»*»iB^4-a:^%fe^'^ii:jb" 

a«>&aa»aiktea i.^aaa*»t»tvu'v:«aa- fsinn/^>h*e.7p-^5Mu. leyp^ 

©a«iiR»i£aa-r*a i^aaiac- < c)..±er g 30 * $*aa&£r s yo^s»*a%5fei^'taifiir*iKa i 
b aaa^aatt&aa^ajbea * ©aaa«t a. c > - ±teaaait«ty aa^hssfcv* >b'm& 

rt#£fe«*»c8»t4i!?oKjftia (d) ±8b r . aa<t ucaa-rfcaafca. : •;^ai>t'±.teaaflsaic 

■m f«aa&&a © fea«a&£a 2 y'aibsiKfc'aa^^a^^^a^ie^ft;)'^ 

[0 tt.7-B j?e«>aaica*Baaafl^att. ±ca-? : a. - r: 

2(0^XaA<, HIC, ±iBRGBfe^F B 1Ta^tl^:fe [0 0 8 5] ±iEA^JoPliJv" #X > h IC?-} LT^; ' 

fijc»*ve,^2:^<s^e©RGBfeSF^(7?fefi!c^*ajT ; m, ao&i«^*A^u-±fEaaatt;"±gE*. »?•"" 

VfeSEKcOJigfiR^tfe^fiE^lc^^-r-SXfl^^fil 40 . ZX&ZJn y**^Kft»t?±E*, a.-- fOfefiS 

jtea i-05a»xaci,'-ai ©aaa*a't? rgb »*a^r-xppt > h«©^aaaa^ : ff t-v- 

fe2F B ^a$nfefe^tm2 0jS^g<DRGBfeSr B 1 hSO?igfi£5J-S:^**xU^>hfi£^^gB*aAfc 

fe^K©JfgfiJt^lcS^-r«>XISd:$fii^^:Ct*^84 [0 0 8 6] ±iE^P ^ ^fiE^^ePli; S^P-j/i'S 
t-T-S. ■ «. W(OSfi£^roSJlEJ§>fiS4*^«). 

[0 0 7 9] d(Dl?B^|c^*lj«?9^b^;3El*, ±Ci «/S^a€yDy^SOii3il^<t^-5e3a^ttai 

OJIg^MnXm (n, m(iiEroaSl) LT [0 0 8 7] ±1EX > hJ3W}£J&gpli, Il/^>h 

aa^aftf*xai. a3^x?nc«kyai^i$n/::m2 sic. =&xu^>hco=&fefi£«co<i<!:. -troxix^x- 

©gg^ifel^MnNXmM (N, MliiE^il 50 ^Sf^^P ^ !C^UT±lEiijjafiJt^aa3g|5lC«l: y« 
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[0 0 8 8] JbSEft^bBBIi,' ±ieB3afiSt^aaiSP*ve- 

aj^> <* nfc y □ y ^ s©fefi£#s: «a >> $ <t »x •; 

£&*f-^bir-5<t<k fclC; itiE£jfcfi£#« *S5^ t> 
$nti^ > KSOJISfiS^S «?ax U > > h £<»:*£> 

t0 0 8"9] C©^B^©lj^ai^^l*. JUT'0>£JR«\ 

w^-So - ••• •' ; - •. -i. 

Xftm':-: ( b") JbtEJf g**^- * lCtt.UX«fr£©X |>>. 

1 0Pgiga5v ■■■ ( c ) rihiee^^- ^ ic*t u tc.- gliemj 

i <t:ffl 27«^M^«a^Wfll%.!K^|fW^i«cBfl(^V i 

[ o"o\9: o i -j&smm8m? t ^*&$ au^^.K«en> 21 
mi^u *p -b*«©iig)£ftfegiiMi!X.T 

£<SATO-5 C i**S« ..v,v >..- •-••!■:! t M! < 

[0 o:9.-2j.-Lbl»#«#ttv •»«fl^srfih3ts*-r^fr* ■ 

[0 0 9 3 ) ^ffiSgil -OKiPgBliv^gfifi^-^ lc*t 

: JtfJS-Wfttfo:^. vi ',. •.. .- 
[0 0 9 4] ±iEm i-QBHSi*. rajftH^jttcM.. 
LT2 X 2®8t£S|l inDPtlMm^: UTHJU^T-5C«t 

[0 0 9 5] ±IE3fl2<DPgg3gPli< fefiEtt^-SMCfclU 

x-4 x ^.nK«« 2 ommw^-uctii va-us c 

•• . r. 

. [0 0 9 6] ±1E&1 <h^2 (TDPgUggBtd:, RMNeBaar 40 

-5 » CD 2 fii -ft ffl t > X PSia S U T I > 5 C <»: 1$ 

■ • -.- 

[0 0 9 7) ±iE2fii^aia. ijt/^^>axiif 

[0 0 9 8] ±E2«<k¥a(i. KSffiStiST^-SCt 
[0 0 9 9] 

bm<nm SfiK^?-^ <h ^p ;/£«©»f gfiSttx-^i: 
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[0 1 0 1] ym^mm^Wa^:lfW*j.9-f\i&^tWC' 

[01 0 2-im-t'*><m#&tom$.<>!&±.t>k* > k©' 
[01 04] ±iExu>>Kiar i-'BUdfttwa-ji-sajRT'' 

y ^-Bt 2 : %^^p.-^&^;itV?:i! 5 !t^^CV i ,-. - It v ; :,-.•} 

[01 07] ±ie^p v^imm-zmmtrz^tz 
• : <t it «t y.; mmm^&ftttm&mmtt>o< < > yy a . - 

[:0- 1 11 ] WlZx, n&*V*:>&&&ftO®-&\Z[*V I 

[01 1 2] 1#ic, 4 X4 tiv5-fat£i*\t?ta&&.;&mv*j 

[01 13] -conwc^iMmifiHMdRKcr^' 
is. Arawfjut^isicgrK a^b^-y/Kcd: y 

<b*ff'5;i'-.--..-. •. : -a- • t .;;, ?»•-: ;-jV;; ;.t: •; •• •< 0 
[on .4 ) sic. a^^5fglcv a^bU^J'U^S) 

[0 1 i"5];c«)x«iic%it«aaa4fldMa4i'asK 

[0 116] iD»^(i, > hScDJSgfilcttT 1 -:? 

i^P^^ScDtfgfiK^-^tSrA^L. XU>>h 
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[0 117] i>J»J^TgPli. yn->^S(D»gfi£' 

£&&&Ltt7 : —!> ICS U iT5. . 
[0 1 i 8) z©?gil3lcfcttS@{Stf&31§SSIi; 
gtf>»f gfiStf-r 1 -* ^gfSf&gOSigfiJW^-* <hfeS 
Jdtf^-^fcW £ tic* y , fAM©«JK«ttl= 

[0 1.1, 9] ±EK«MMtfc-«IMiatO««:,.-3.«-v-5 
fgggT&U, AIB©«St«ttlc*-^<-ti«)?C**. 

[012 o] Aiw©»»Wtt^^-*©*ys»*a»6; 10 

[ 01 2 1]. Wt?m&tf:3 ■,!fl7t<OWim®.-Z3bZ>t%-£;-V*> 

a m (B&m.®®. m mm&yj isj ic *> s MteiM&MMtaf 

[ 0 1 2 2) imixt* vte^-fvmjS.-vwm&iR 
assist ux. Aijgim. m^mm. mmmm. wmr 

0saH4MoagB#»iif ■:- . • -20 

[01 2 3) c©5ewicfci*.sai«^-s§<b^;&ra\; «i 

[0 1 2 4) ^2©^£ESlC.fet^-t, <gft?<fsg<9ing 
j*#.i#««#*liatl>/^"«»**fl9feffilB«5l**ffa 

flUttoaoiTOfeff 9&2r1C <fc.U i MIcgEdJftm* » 
[0 1-25] : K*mfcS?r3HMlC{ &8?&g 

[oi 2 6) £fc. S^€ffdJI*lci*. -AIH«>ajt 
ISttlcStJtNfcfi^t-^.-^^fflOS \z J: y . 2S 

[oi 27) sic. &&nmtztifr$mz : Mm2it2> 

CilCfcU, ^Py^raiC£t*-5^*£3£4>£l*-5. 40 

[oi 2 8) c<DSSWlc;fci:r£ili&a^<b£SSli. gift? 

[oi 2 9] w,m^m<DHm^it. A*ufc*»** ! . 

[0 13 0] Z<D§£imz$>itZ>®&ttmtgiWK. XU 

fcttas-r-sctict y, Aiaoaii«eic»^i^»* 

•fcOSWfcfcfrS. 50 
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[013D zw&mztsvzm&ttmt^m. . 

I*. ;/p*£j£#ga^#:7P;/ 

OlCfctU XU*> hJ£»2E&8Mi, XU;*> hSlCjf 

gf3ttf£*«>-5>. IW> hfi£#2?&gSli. XU*>|- 

[0-1 3 2]- J&MEtftBtt...: ZfUvOfKD&Z- 

-T^cilcJcy. «»**fiEK"r*; ■ : -.-•«• 
[0 1 -3 3l.±l/^>hAAKHkStt. =&xu>>H©.. 
tt*»6«3ioaE#*«U?l< C<hlC«fcU£;ffiJi£tt£iaa3 • 

[o i 3-4] mmmtfim&.7a 

[ b: -T.3 53 d^l6«©8S«^*^«tt.-' iU^.'5?-HS. 
c!>tfKj9U^^^-JaM-6Tlk^tt8^lRJi.()!>MMiiUA.«- 

T. » gfi£^lC*t UTIi'>/j:l^fe t SIT^**n r^P#g^' 

mms^ifTL^oit. Am <D&m$®. \zmisZ « © 
[ 01 a 6 ] ±i&4kiti&-*m:&ea y:#m<bm,- -s 

lc» UT. «fc U i£ I v^? 
[0 1 3 7) C©Mll!l±5^^S»<yP^iJ':|l©JtigfiE^ : 

yi'S©*, SS. WOfefiE»lc^LTA^ffllv«>C(h: 
A<-C^-5. . . i #.!••!)*>•/•• ^ior 

[oi 3 8) £;t. crois^tB^^tt. a«^t-sn& 
a ^ t u - ^ i c t> <t i v-t ® * tB -r •& . 

[0 13 9] Sfc. mi OPiPBUtt. 

[oi 4o] ^fc, mi <D^mmt.,mi <DV&m$mt 

LT2 X 2®^*fijy^T. T#Sfc*ltSO^g*« 

[0 1 4 1) ^fc. ^ 2 ©PggSSJI*. m2©PgP«Ul5<!: 
UT. ml)iEU^:J:p/«ll!igf ; -^«l:y ! bi£0®aTfc . 

mi4. 4 X4®^e.js-&m2wp§i@^iis^iijij 
ST»?«g«t y *>, ^^is^aau/tanij^ai^-r-s. 
[oi 42] ±iem i tm 2 ©iigs3gp«. 2 mit^mz 

hyy>^^W2fil©IB^$:fflO-5gg(Dli^ 
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[0 1 4 3) ±SE2(ii4b^;"$^*Tfcx^+f;££fflU-5 

[ 0 14 4 ), ±IE 2 fiS-fb^iiti lsTRattlljk3 £/B US 

[0 1 4 5] .:• ;.'..r,- : ..' i , 1 .H : . . 

ntswi ;,- pa ^®.m0a*^#^*iK^* 

Bv^l 0.0 „ &&1t&_2 0.0;, .a-fi<b^3 0 0, vV) .. 

x> hp bT-^^bSP 4 o o^WUTit.v.5. .— ^5v. ; Si^ 

ii^bijsi*. x>>p e-s^bep.5;.o 0v 2*a;?-4b 

8P6 0 0, mmt& 7 0 0, i£^&gp ; 8 ;p 0 * W U T I \ 

•5. c<Df&Wlcfcl*-5®^^b£SMIi. $$px>.hp 

t-W^bSP4 0 0lCK-r-5t>©Tli/«£l\. £fcv CCD, 
flB^icM-Sli^il^-fk^Mli, x> hp Z-'iM.mt'&S 

o oizmtz'bw-citm^. ^\b\<d&wi* % s##-^-fb 
=g&c;fci\Tii. giftgn oo. ??^<fbgP2oo. a^ 

•fbSP3 0 0lCH-r-5 i b©T&-5. S^m^b^S 

icfctNxii. i^a^-fbgpe o o. iiHit&7 o or jsae 
s<z>mn j pT~?'pnmt. Aaj^s+i-sii^atfiaa 

•5. 

[0 1 4 6) C©f§B.«li. ??HHbBfl2 0 0RZf'&mt& 
7 0 0(Cfcl^Tffll^e>n-^>iS35:^<D/ti<)©fm^r B , ) 
£, X-$-5fc*tt^-/j:< ^£fca&IZ^;tS>;h£fcOT-& 
•5. ??F^-(bStt 2 0 0. ig-^<bSJ7 : .0 OTl|.fi?n-5iS3S 

^iacoimsii. ftM\zm ugtrc -y-^r xicts 

#UTl>-5. — flSftlC. ffijfcli, 8X8IM1 yoy 

^©iMX^mii. 4 x4®^icM^$ti--5ctic«fc 

[0 1 4 7) *3iB^|dtAHOlS^14lcS-^n 

$gdc^n^*lCttLTilWiE|g£?7 3 *>CDT'& 
•5. 

[0 1 4 8) g&B&l 0 Oli. RGBfl^A^tl.. 

g&an o oiiA^iU^R g Bft^t>ii^src>SigfiJt 
^-^^aj^-r-s. *>t. RGBii^^6,yp->^§ 

<b§B2ooii. g&an o ofrt>tti*izt\rzmmm<Dm 
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-^SOfei^»f-^*A^t4. 0 0 

11. ai^^OBSSfiS^x-^Sr.^ X 4 lis5t£ 1 O<0¥fif 
«!: L-T.. MtfcaiM ft*f4bB?2 0 . 

0 Bi..^P -y ^SOJigfi)c5t.x-^ 4 X.4.;7P y 

1 oro^iat IX,:; gtHaqlM ^^$.^5*. P)«IS; • 
•Jnyfm ©fea##f:7T,£.£ 4 X .4; 7 P ;y £ £.1; p (O. 

i o m^K\%^pitm^itT-^)v^ib£> cub t v% 

[ 0. h&Hv&f&ffi&A 0 P ttv. X >: h P- 
» 5 0 Q-%£, ^F : f;<fb^iifc^-- ^ A;**-5 . t , 
gp 6. 0 0 li, «^bi 3:0;0 ^eit.U^^a-^b^-.nr 

6 0 0 lf.;;;*0^^b^TT,^;k^ 

m^baj^.ovo #>,£> .^^|^7*— ^.^aj3yis^6tf..a' 
20 : ^bSP 7 o oji, ^«(bai 2 o .o.#tftnib&£tt>Aofa iv j 

^P ^ >>S©feMfi£^-^$: 4 X 4 S^^^tCtt U 

*C. ; SE{Stifta-y--< i£^g» 8 0 011 m 

8 0:0 (i:; rA^3 U/c^-tJ' ICW L-Tfe^PeKD^^ir 

30s : i.v, r g R.a^aj^'r-si 

[ 0 1 5 0 ) 0 21*. RGB <f # ©®&<9t8/i)t£ jjrT S 
->tW$^i-B^I>->^fc,m^$tlTO^. 
x U^>, h ^JUfFpainf^v^.i: lef .02 ^sTflr. 

ICfcUTIi. 2 ,4 .0 X 3 2 0 mSHiZ-ft. V . 1 0(0® ; 

i ^(owm&m&m&iz. xty t.t^.5^»*ffliv- 

Tjn-rcilC-r-5. 0flx.tf. . R (x, y) li. R^U- 
40 XDx^ry^iJBtDli^^^-rfcOi-r-S. <IU. xliO 
*^t> r - 1 Oi^tU. y(iOA»e> s - 1 <Dfii£<h-5t> 
©cb-r-5. 

[oi si) ;^ic. z\<Dmmmv>7oy i? \z-z>\.\xmm 

-e-UT. ^P-y^OClg^^t'fctolC. utvL^O®. 
Sx«rfflt>^>„ R (u, v) li, R:/lx->©SflufTSf!v 
?iJa©yp<yj>«:^-r ! t)©i:-r-S. <§U. uliOZcS) 
(r/.n) .- IQfltettiJ. v|iO*>f> (s/m) -1 
©fil^Ul -5 fc<0<ff -5. 0 2lC*-r^!llCfcOTIi. r/ 
50 nXs/m=6 0X8 0O7D->^i<SSL/T^51i^ 
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[0 15 2] B-3 1*. S&gfll 0 0 Origin ST 
fe-S. £J£|gpi1 0 011 R G B<Dfe/£#£/fllvx, 11/ 

KJftBH-t'l OSfllAfTlv*;' g&!"&lfttin OOliv R 

g Bfessw* ?a v v miz^mm^^o 7a yzts. 

4Mtiftto'1' 2 0 ^HAT'tv^. K&tf¥ 0 6 li, @ 2 IC 

[ 0 1 5 3] 04 ^&8P 1 ■ffO , ©tt*«*fBif* 

mI«»feifi!f'Sitl^ i 4!i v Hlgfcli ■> T V n X s /m 
7 a & WHS, ;S ti t i vl> 1 1 to A<IE l>i^ : 3&"Cfc : 
•&J&*. : MHWlcl*. niX ; mlfOT^^1^?'»#- 
* ic^cbTte W &7a v * ftfti^ha i ^©ii&tias 
UT&^Sfe&v 'd UTI* r y n X s VmlOiit fc W 5 

[oi 5 4 \ ±x>* > hi^^^gm i oii, a-ssis 

R L (u,v)= - 2 ,,.„£ R (nu 



20 
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EScttSE&gB 1 2 0 icli'J yp : >> i? lc#£*v£gjSg£>.R G 
fc. c/a V^M^SPi 2 0 li BSiBS^'tftaiSIJ t'-2 

p B m^'gp i u 2'-4 •2 , 4 i : --i - : 

u , v «ai^f-s. ■ x t/.^ ft&M££gipij v o 'ii^w-* 

*finc-fe3gr B m^*^pfe3gFB^^as 1 i 4 £#t£##^ 
«r^s ^ sMj^^ tft^ Sli i ^' i - 2^1^ ^« =& ^fco Ff g;> s b^^s 

^gp'i i i V 2^^^ii^^ : 

mmftzti&$ik&-t&. 1 it uxv -stf «* 

[ 015 5 ] ifi;ftj£& : &tiigin 2 2(1 lUTco'lf »Stl£ ?:V 



+ i ,> }rauHr. j ) 



i=0 



mu 



ml n-1 

,X : E : G. (nu 
j=0 i=o 



+ i ... pni+, j ). ;> AW-.,- (■ .->»;:,! 



B L (u,v) = 



n,u . 'j=0 



E B (nu 4 
i=0 



(0 



c 
h 



0£ v<- 



m 



[01 5 7) ±lEtt»5i'(l a) *C4; v WU->©#^- 

itwsc (i b) t oi c) fi, .-tn*ti ; 

G ^U-^i B y I/ - >(D#^P 7^CQII©(I<D¥^ * 
R h ( n u -f i , m v + j ) = R 0 



[ O 1 5 8 ] 3S«»^ffigP-1 1 2 Id:. R G : Bfej^^i: i! 



(nu + i, mv+j) - Ri (u,v) 

G h (n u + i , m'v+ j ) = G 0 ( n u 4- i , m v + j ) - G L (u, : v) 

• • • C ; l'e) : " - *' 

B b (nu + i, mv+j) =B, ( n u + i , m v + j ) - B t ( a , v ) r : 

(If) 

(u. v) |c8r^@^R (x, y) (^)fii€^-r@T$> 
nTC^'5o S£oT. 1 3/Q ^ iCli 1 6 UT 



(0^i<n, 0^j<m, 0^u<r/n f 0^v< 
s /m) 

[0 1 5 9] ±i£itS5C (1 d) R7ls-><D&m 



[oi 60] 05, 06, mi\*. waufcBawswtt so o^>o sis^id:, o^e>2 5 scDfit^i-s^^^-r^o 
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I5lc^-f J;5/«ffiI#A;b$ft;fci#£, 5C (l a) IS1U T©<t t>lzis.Z>. 

Ri (u, v) = (5 + 4 + 9 0+ 1 1 5+ M +3 0 + 2 00+ ! 1 2 0 + 2 
3 + 3 5 + 2 1 0 + 3 0+ 1 1 +2 5 + 3 0+7 0) /I 6 
=10 0 9/16 
= 6 3.0 6 2 5 
■ • .• ^63 • v 



[ o i 6 i ] c©i o \z LT;f zf a v<? r ( u , v ) <r> 
mmwe 3 tuT«*4-.-fi 6 : ia, yu v.z.r, ( □ . 

v) (Dm$L&L?i<DUtfi Q a ^S^t^^l/Xl^. 0 

7 is, 0 5ic^Ti eroii^^fiitseic^-riljJSifiE 
#©fI<DS£^t-fcco-C£<5. VS.. 5ft (I d) fcftg 
LjfcJS^a*.-. S7 E3t3ftTH«. .. . 
[0 16 2] d©J;3lC, 05; 0:6, J7 IC^^ekp 
ttttlt&f. R ^->0iTO^Di/ P Icfcj UXm>tt 

l*T*>.ft*>*l£. ■ ■: / 

[0 1 6 3) .klEISiflOlCfcUTIS, S^D^^ODS^CD 

[o i 6 4) fisi^^am-r-sii^tt; .««»a*-f > 

iVi (u. v) =0; 2 9 9 R t 
• . 1 1 4B t : (u, v) 

U.(u. v) =R t (u, v) - 



10 ;(D;FT) v SHBUM (D;S;T) ^ U 

^ 5 ^-h g&v •'• tfuu**.*.* UVitKifc- ( K t T r)i -WifiW 
[ oal ,6.-5;) ^ftSSraS&es l *»i 3$&-fe£H0£ifeB .1 2 14 r* 

is. ; fes5usj;<s>i£&<£:fT c(DHjg^i it in^ria -e r. g i 

•5. \£ Yi" «M3iEJ5E»jsS^<-yp iy £ gOSUgjjg ' 

[0 1 6 6) £3IHK&V1 1 4 IS, JUT©SClc«tUIS 
SUMMbSsK 5*P y ftjftft y t £ fi^tf t 



+ .0-. 



Y t (u, 



V. (u, ,v) =.G t (u. v) -Y t (u. 



(0^u<r/n, 0^v<s/m) 

[0 16 ^] JtlESC ( 1 g ) »^08lC*r<fcP t. R 

g B;jft»0^qj^«©Aaj«»iS«.i>xfe$eiB8t'ji«: 

4fV>..-.ffOA»Yi ..€*ttTt.V&> *7t. Jbl35C (1 

h) is. @9 ic^-r<t 5>it» RPf:i/T->©7 r P7^so 

(1 i) IS, 01 OlCjj^J;?!;:, G^U— >©;/P>y 
i> «©tt3SfiE# G t av£> *}J&?:<5 37P > £ ©JSfg/iJctt Y 

1 1 IS, C©<fc5ICUT##eftfc&:/P-;/£g©j$g 
Y» (x, y) =0. 2 9 9 R„ 
.114 Bi . (*. y) 
(0^x<r. 0;gy<s) 

[01 69) ±iBSt (1 j ) IS, 0 1 2 [ZTjkT J: 5 IC. 
SSfgg(E>ffi£:fflOTfe2l!g&&£mv SHI©©*! 
gfiE^Y,, ?:*i6Tl>-&. /Sfc, feZ£ll82?&g|n 1 4IC 
fcl\T. fegfi£5JU. VlSgajUfclV. 01 3 IS, CCD 



( u , v ) = 0 . 5 8 7 Gt ; ( u •, > ) 

• • • c,i g ) •. . .■ ■ ; •= •• 

■y;)- >•■ • •> . •■ : , r 

. ...... .h).'-.^r ; >.-J.;:^:--. .. r. . ; ..; 

v) - • : , , - .. , 

r. (1-i ) -• 

i StffegfiJctf-U, VIS, '4 X411$ 1 ^{jli Ufcy 

4 1 ; tUT^E4^0' : l l£E«$ tlfcC&|C 
^•5. SfoT, It^MIS.V 1 6 ^© 1 lea** BPS. Y 
» : Yvv: U : V = 1 6 : 1 : 1 1 CCOHJS 

ff'j<o^:^«:«atis. ccDcte* ic, fesr B ^^B$iz^"p 

f ^*fiftbT,. 1t$8*^ISJI^l,T.lA-5.^T^« 6 
[0 1 6 8) fe2ia^9l .i 4 IS, JUTOSCIoS^ 
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(x, y) +0. 5 8.7G, (x. y) +0 

■•■ • • • • ( i j ) 

mmntfty* is, =&®^sic^4i>e,nT,usrc 

«>. R G B©S^l/->dtt LTUfc r X s 11=2 4 
0 X 3 2 0ili?!<fc|3«<DXU* > hgJfc^UTU-S. 
[0 1 7 0) &IC. 01 (C^L/c?9^<bS|5 2 0 0 ICOU 

TlftB^-rs,, ?r^bg»2 0 0is. Kttf?4fl:«fTi'V u 

tk&®L&iiiJjtZ. C<D0iJlCi5l\TIS. ®5J^tL 
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ICKL-Tli. 01 1 IC^-TJCplC NXM (NXMIl 
■tnftin tmtl^CMTfcgfc-SfiSTfc&O) ©XP 
«y>>£ 1 OCD#fi[<h tTS^S;^^. £3SfiRtf<*> 
S&£*7?ii^lCia, 01 3IC;j?t" £?IC, n Xm®^ 

«ioc*titurrg»ts.-0 i 4ia. gt&n-y-o 

©JM*3tM >S»!«:?TC>li^lCli-. R 1 X. 10 

£fr$*' ^ : P-^*r«?:i^®lcttU-jtf^#^:-4,x 4= i 6-> 1 
-f R'G B J5ft#©-T 6 X 1 6 BiiillCfclJfcbfciS: 1 

»*ff * a &«m»7iff*.* imic t>.tv • - 

U,- V;!6.f X 4^P"7^4 1 ^Itti li.T. Stf&n-y- " 
-Y>S&£fi5. C©l§£lC'<bV- R G B ja«-<D1 6 X I. 20 

[o i : 7 *»• do J: 5 K:^r2'e9lllKffi«>^6'«Mlltttt'^'-' ; ' 
fe^a&iSlcXP y £<blc «fc y •?-*©JEJ8£fj5 £ 
it>ic. fftt^lbnic. lElc. ±&coXP'y4MblcJ: 

8 X 8 EiigS: l7P-^t UT^??^<tbTO-5d^ 
CKDHMSUIJTI*, 4X4 1 Zfny&t UTSM •■ 

fftl/TU5. CCDHSStfiJCDXP-yO-y^ Xte, ftJfctf) 
^Dy^-KXiU'hSW HSMlCli. 1 6X4 X; 30 
4@jSglCil=!§UTfcU 16X1 6 ffi«©ffife??^b*ft 

•oT^&ommisiK ■:. • 
g&B#lciS^/a#£##&fc«>lc. T<iltf>gtf*3-y-<f > - 

&&£*TtV ^&??^-{bB# lC±tt©8&ifc 3 •y-'T >2Z&Z 

froTUfciST-**. it5$L;tglSS0yic33UT, ¥^{1 

fct)<0T*-5. ffeE>iI£g& ; £fflOTO-5if^lCl;i:.- 
Sdi*tT€r*. d ©J: pic, CiOgtiSW*, SlSi^-y- 

■< > £ ±tiL t Tft IC RMHk U T<Wb£ i=j 5 

&m$14;!><gttoTO-5.6.lC2iS U ttJt4#ttftf»K& 
fe<koe>PgJiraii£ftoTO-5cDlc*}L.T. SUSPiM 

H^&6i|lcT<a<Dii$&&£mv K»»^<bi»l=±tt 
[0 1 7 3] iS£*frt>WWm^ZlK®il$.ft£&®&LKlZ 50 
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[o.i 7 4) fe£R3&&tf>fc#©XP-y£-y'f 
Xn. mt. SISiP+H'>^m<Dfc«)O^P->^-y-'fX 

n , m icoo-t. satstonsfiiicoxNTJUTic^tt ; 

•5. .. CCCtlii felT©A'fflt*#S»-r<5 C ticj^u w e> 

[0 'V 7 5) R a s: s o : W, V o n' B; e"t a-*" 5 *-' ' 
I, "Messung d e r *M o d til a t i b f n- 
s u"e b e-r t h'a n-g'u h'g v am : m e n s c^h 'l 
i c H e in h -A riiVe^ e^i ;v ' V e r-s c"h J 'e'd-e^ 
n n" ' W "ell 'e'-.n ha e ri x g e riT •' OP T IK?-. 
32, 5, pp. 440-445. 1 9 7 -1 : G e r a ' 
I d , J : C. \ -H o t s t / V a ri'«r;E> e r. , e't ''■ 
a -i .4v -S p a t i 6 t e m p-oYW^eii'ro rh" 
a t- n -'c "V-t y ' -D I s c r 1 m i ;ri -a t ii 'b 'h , " J' ' 

05 A; 5*9, 1 t , p p. <1 4 ; 8 2 - ,1 4 8 8. 19 

6 9 .'Mid d e^e't o n : a h d '. H o l.m'e*'; : "' r ' 
s, " I 7 h e ;' : '' ! aV"p p : '-'a;r e h : t c o I o r. s o i 

s u r'Hl&c ~e s >^ b'f.-*"* hi'ar f -l'' s; u 'b s "t a n 

ces a prel iminary :: r e p op '• 

t. " J OS AV. 3 9^ 7; ;p1jv 5 8 2^ 5 9 2V 1 ' 
9 4 9 . S a k a t a , H. ' a n d I s o n o , 
H. , " Chromat i c Spatial Fre 
quency Characteristics of 
Human Visual System (Colo 
r DifferenceDi - s -c r i m i n a t i o 
n), "Television, 31, 1, pp. 29 
- 3 5,1 9 7 7. . .. 

[0 1 7 6) Z\t\*><DkM\zj:tl(i. &t$®}&$«D®m> 

ui#i4<Diij^i*; **i-3 : i a>e>5 : rtfest^&n' 

-2>. tit^T. fe3EF B ^^(Dfe«>(D^P>y^^-<Xli. 3 
X 3 Aif, 5 X 5 II*«IiT$5 5 SIC. §6 

ft 3 -yr-f ic i \t t>HA t fe^ro Xp -y X 

<DJ:t£. 3 ; : 1 *->t>5 : 'VlZttefSC&tfSKilf 

S8lftP-y-H'>S^««pli^lCl*. 2© 
^^Srffll^-S C t^SJ Ll\^«>. ^iS^-y-'f XI4 4 
X4t*?>. SIC e^FB^jSroXP y^-y-'f Xt. SI 

X4IC-T-5. Sol. tOiEbfeHJg^lCJSOT. n=m 

= N=M=4<tt5w*«g®)Hif*?.. z\<onmm<D 
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X 4 T'&Zfztt)* nn(ft\Z\t 4X4X4X4 = 1 6X1 
6£ 1 :/□*;/ ££:UTl\-5>.£T&-i>. C<D16X16£ 
1 ^P-v^<*:-r-g>gliSa-y-^>S^a^^^4X4^l 
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[0 17 7] gli4n-y--f >^m©7 J »Urf'JXAIi«Sii? 
[0 17 8] 

[»2] ; . • ■ 



For f (ij) (OS i, - j <N) , assuming 0 £ f 2 5 5. 

><->-^x f-.<>«- »••> -WWW 



i=0 j=0 



(O^ u.: v;<fN) 
whtrt" 

o>=0 



_1 



[0 1 7 9] ±iElt»^ > (2^a) ^««Ctra?:*jr;/U 
zf U XAtfSP S*lTt?V*;: :COiS31t»cO&«{*0iJ(d:,. . 
WAIi. WTO J: >^XmiclE.K$-*iXO* 0 ■ "i 

[0 18 0] R a o, K. R. a n d y Y i p, P i; , 20 
Disc r e t e. C 6 s i n e T r a n s f o r m 
Algori thms, Advantages, Arp p 

I i c a t I o n s , Ac a d e m i ,c Press, 
New-.yo r kv. 1 9 9 0. Wa n g, Z. , " Re 
consideration of a f a s t c. o 
m p u t at i o n a I a I g o.r i t h m -f o r 

the. discrete c o s i n .e ; t r a n , , 
s f o r m, " I E E E T r a n s . C o mm u 
n. ,. v, o I . CO MM- 3 1 , p p. 12 1-12 
3, J a n.. 1 9 8 3. ..Ye t t r I i , M. , " Fa 30 
s t 2-D d i sc.re t e c o.s.i n e t r a n 
s f.O ' r m , "\ \ n t I G o n f . o n A c o u s 
t . , S p e e c h , and Sign a l ( , , P r o c 
e s s... ,' p p.; 1 5 3.8 - 1 5 4 1, T am p a, F , 
L. Ma rch 2 6 — 29, 1 9 8 5.,,Ha r que, 
M. L. , " . A two — d i men s i o n a I f 
a s.t c o s i n e.- -it r a n s f o .r m, " IEEE 
Trans. Acoust. ..Speech, and 
Signal Process. , vol. ASSP 
"33, pp. 1532-1538, Dec. 198 40 
5. 

[oi si] m^ 5 is, $ift^ttMmiz7*2fttttgt-D 
itst, su^oiHiss^^-rgiT&^o si s 

t$i ttft&U b tZ l\ N = 8 COif^ iCit^T N = 4 <om^ 

mtmwomm =» icfc it* ^ ^ im x 
tfl. 8x8t*^>oic«ut. zLcommmizisitzzm 50 
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•fb^gco^P-y^-y-'i'Xli. 4 x 4T&-5fc#g8fiiaiJ- : 

[ 0 1 .8 2 ] JfclC, 01 ic^bfcS^bS 3 0 0 ICOO 
TiftB^-rS. 0161^ M^bgP3 0 0 #ffitiUTO-5 

m.lt. 016 (C^-rm ; f:^n^<!:l5)tl034 x 4 <DD- 

-YX£j#o-co.g>. 01 6ic^-ra^ 

[01 83] -flSlflJS:<Sjf6) £ IT. 

(1) i-»/h$ofuiET : ii. m-m. n-n<D£i<Dmt 

(2) ®«A«A^<JS:-5iai\ $fg©a-fblcSi®-Cfc 

•5. -. .1 • [ • - -. •. 

dB=f, (C) 
dB=f,., (C) 
dB=f,. k (C) 

«tte<c<tic^-*. y. u, v(vmmm&m\z. tti 

flSlCfTf, , f,-. , f,-> <D^-f*lfr$:m-?Z.£lZ 

t -5. . , 

[0 1 8 4] i^J:OC:<!:lcSt^l^T. -fiSlcS^b^- 

U<DK.ySS(S:. p(ppd:pixe1 per d 
egree) iU 2 ;A5cgfl5P1f-< >S&I3. NXN 
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[0 1 8 5] 



ISft 3 3 



f U,N 0)=cos ( 



u n 
N 



j +■ 



U 71 

2N 



) (ii-0. 



N- 1) 



[0 1 8 6] ICH-rSSHT&V. f, , , ( u = 0, 

••, N-i) (ommt. fnfn2N/u (u = o, • 

N — 1 ) T'&Z>Z.£frt>. 
[0 18 7] 

[S& 4 ] .; - ■. 

,pnii^i J j) N _ ' 10 1 



QxCj) :=c x 10 
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(OSi, j<N) 



[0 18 8] inci^T'tl). ilS. P=2 0~6 
[0 18 9] 

[»-5]-'i ... « . .r- ' ■•• V;..-1>- . 
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[o r-9 0]: yv icMuVi*;:- "■;■'«■ ^ ' 

[oi9i ) : • ?*.-> -v ■ vi;-\. ■T-a 

1 -o' '■■ '>v:^.s:\ ? iminXij) -v • ■ V''- . 

q v iU): = cyi & :i 70 ' '(OSi, j <N> 

[0 1 9 2] U|C*tUTI*; - " • * • vv 

[0 19 3]"" ' -■■ '•^ 30 

[&7] ■>"' - ' : '" y ' 1 ''' 



Qli (H) :=c u 10 



[0 19 4] V|C*tUTIi, 

[:o i 9^5 ] * ' :• 

[St8] - : 



■jmin(ij) 



40 



q v Oo) : = c v 1 0 



20 



(0£ j . j <N) 



[0 19 6] tfctbZ, 

[0 1 9 7] t>U- P = 4 0. C,,. = 2 4, C,i = C 

= c, =4t Lfctf^roa^-fb^- :?\>u#, H 1 6 IC^ 

[0 19 8] 01 7 03C3E7— ?JMC-2lvcttt91 

■r-s. hijseu ^BXtticesnaefr^eggn so 



Ss&5?a*i&&."B 1 7 iz^TMM^-^Mt. Jay? 

i-fc?±zf)ih «ifci£tF»$ ti>Si^b^ 

-^u^ffl i^K*WK**?Mbr *i are* u . ^0 • 

[ 0 1 9 9] bi 8i*. ttomvittt**i£&&<?iWift<Dm 

Tyn—^V- hTS>*. S I 1 OICfctATR G Bfefi£ 

^j-^A^-r-Si s 12 '6 as 1 3 otte^r B i^M*Tfp 

IfS-r^S. CWSlCfelvCI*, S 1 2 OCfetvT; "/ 

i 3oic*3iATii. ®^m^s^<D^ie^^i•^*^^)Ti^*. 

SI 22 lCtel^^:liv n ■ X-ftiH*«bf¥*^tt*»art' ■ 
: -?rl>T. S 12 4 iCfcl^, ; »UjU^i«ffl.^t7: 
Pv^mtaroliigfiE^Yt ife^fiK^u, v 
SI 32 iCfcUT, S 1 2 2 T^toJt^Fi^ili&a^i!: 
QStt'&Jf a)?«V SI 34 ^^*ffll^T 
■JtfJH(fiEfl!>«HUt«Vi- : «4t»'«i S I 4 0IC*5UT. 
nxmil$1 ^{at LmgfiS^Y, ©8ti&3-!M > 
^*^tp. s'i 5 0icteOT(i. m*.7&v2 (Nx 
MynV^) *1 t)<D*fit<!:UTSiefiE^Y l ife^fiE 
#U, VICOOT, Sfii^-y-'OS^^iTP. S 1 6 0 

;uic«t.y ibx-^siSXE-rsc: <t ic j: y ; y 
[020b] ;^ic. '^mt^iz-D ^xmm-t^, j£s 

^<bSP6 0 0 -««*<bW 3 0 o^iEtSUTiASg^b-r 
tz. a^b9'3 0 o*tiii^-y;u^?'JfflL/To-5ii^ 

icli, ffia^bSP 6 0 0 ^IIJtSEg^-^^iEtSUT 
co<tpic, i£a^bgP6 0 oii. a^-fb^-y 



21 ) 



39 



[o 2.-0 n mmirjQ o i*. &ni&=tv« 



4$P8¥ 8 - 3 3 6 1 6 3 
40 



[,0 2 0 2] ? • 
[St. 9 ) 



(OS i ," j <N). 



where 



[ 0 .2 0.'3:] ! i^glSA=]#r</>^ IC ct « i, y..'_ ,. 

H«##$%4- . Yft; tfe$J«»tr f ■ V.l*;t' ; iSS^jegP 8 0 . . 

[ o;2. p 4]- m$i}9#p:.Mmtm\&-® iO^wniiacBi • 



wia^iDS"j;yv^i!c-e>*i'5.. s§ox^ .1 ^©yp^^©.? 



V> [i 1 *, 



Y t (nu+i, mv+{i) =:x t (u t :;v)>. * •. 



(rt;u+ i ,, mv+.j) =v (u, . v) 7. ; / 



( 1 k) 

■ • «, ■ ■< • i >. 

(1 I) 



(1 m) 



(0^i<n, 0£j<m. 0^u<r/n, 0^v< Y L *A*U. Y„ tJfgfStfY, offitaaff 



Y. (x, y) =Y b (x, .y) + Y t (x, y) 



(fn) 



r. J LM?l*Ri>r;i.x, ;vy) = ; U,-:*(;x, :y); + Y„ ( x,, i y) i «„j, - 



•dp:) I- 



B„ (x, y) --y,;,^ y) ;+Y„ (x.,.^y) 

'« •'• • • (1p) . ~ « 

: G, (x. y) = {y, (x, y) -.0. .2 9.9 R,. (x. y) -0. 114 
Bo (x, y) ) /o. 5 8 7 ...... (1 q) 

r ( °?!! < , r ' °^ y<S) • <tY t SWU ^c/j:JigfiE»Y„ Sd^T-g,. S2 

Lf* 2 '*' «"WW«3.0afR.yu- 40 2 4 t*lvrtt.«fc****#.Y. tftttj)Ui v 



->©iS^©<S$:^m^-■5i!l^^^^x.l^^. 
[02 0 8)0251*. S^^S©iS^$ ifiT 7 □ - 

^I'-hx^s. s2ioc;isux > mmm7oo& 

*>iiit>2fttzm&l$.ftY> , Y t fe. gfiE^u, v 
€:A^-r-5. S 2 2 01*. ^gfiK^ife^fiE^TSSn 



[0 2 0 9] iU±(OctplC, d©HJ60ijxli, )RJ|£4$tt 
2 < UXtmaSreMMLX*). SEJR© 8 x 

8 3*a^iMXJ:y i 6xi 6©-y--rxTs: 

[0 2 1 0) ^J60IJ2. ^U^^Jg^l I*. g*itilj£ 
A^lbX«#{t. *^>nii. lI^b-r-51i^^0iJICbX 



«iBK»ZS-C»«. S 2 2 2!CfcOX. MtttftY. 50 CO»tiiC«i«Ttt. »S*A*bT 



41 



[0 2 1 1 1 02 611 iftliCOm^^^-rSTfe^o H) 10 

ii^S* 1>TI vSo .c<Dt 7 £>— AI4B#HtA:5|fi] I- t 4S - * 

LTL\^o iS^T, n XmX f =4 X4 X4£ 1 0£>y 

1 r>-l m-1 f-1 

LV ^ nmf i=Q j=0 k=0 



( 22 ) 8- 3 3 6 1 6 3 
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[0 2 1 2] 0 2 7 14, -TTlCttMUfcjtMSWl ICcfcS 

02 8i4, • «n©»6©»^<k8iatfaf ft 

gf^*t@T$)?)o 02 7 £02 8£tt&l/Tg£>5 
«£|4, |flLljOi§^#4 X 4C0 2;^7ti&ST^Qfc(DlC 
*}UT, Iftiioii^l*, 4X4X4C03^7t5aa<h/3:*D 

[0 2 1 3] 02 9 14. »±a<Dil-&0)ffiSiSB 1 0 0<D 
A*<taj;fr£*3~0T£<2>o 03 OB, »a<^«'&<0ffi_ 

1 0 0 kA^tlli^^tl^i^il 
^I4V tBr5 felC&bT, teStoii^ri. ate 

**y-a9j«w«S'iTtvSs' 7 fl4 1 14, mwfomp<D 
[o 2 i r 4i as ^ izTTs-rmkk^tA^y 2 2 ki4; 

[0 2 15] ■ > - ; ' 

[-81 0] 1 ' 



(nu+ i mv + j , fw+ k ) 



(2a) 



j n-1 m-1 f-1 
LV nmf ;=o j=0 k=0 



n-1 m-1. f-1 
£ S I B 



(nu+ i , mvH- j . fw+k) <2b) 



B L (u,v,w) « 



mn f i=0 j=0 k=0 



(nu + i , mv+ j , fw+ k) (2c) 



(0£ u 



[o 2 iYi -RsfeaiwtftBiw-'i i 03 2 



[0 2 .1 6] mmsLfrmsi&i 2 2 aia: 0 3 2 iz^-r 30 

«fc 5 fc: 4 x 4 x 4iM r7P 2 £ Uxm^M^tfn 

b, 0 3 3 {ZTjk^J^ O IC, 1 :/Py£(D¥i$ffi£^tf>£ 

o^M4*«)T^4o(4, gssazj-tM >&&<Dmmm 

*f >ffi*£Jfll*£:Oig'&lC!4, 4'X4X4i*Sl?P 

R h (nu+i, mv+j, fw+k) =R (n u + 
) -Rt (u, v, w) * * * 

G b (nu+i , mv+ j 
) — G t ( u , v , w) 

B b (nu+i, mv + i 
) -G t (u, v, w) . 
(0^i<n, 0^j<m, 0§k<f, 0^u<r/ 
n. 0^v<s/m, 0^w<t/f) 
[0 2 18] fe^K^^gPl 2 4 a I*. lUT<D5tlCSO* 

Yl (i, j , k) =0. 2 9 9 R t ( i . j , k) +0. 5 8 7G l 

J, k) +0. 114B» ( i , j , k) (2 e) 

U ( i , j . k) = R t ( i . j . k) - Yi ( i , j . k) 

(2 h) 

V ( i , j , k) =G L ( i , j , k) -Yi ( i , j , k) 



mv+j, fw+k 

• (2d) 

fw+k) =G (nu+i, mv+j, fw+k 
...... ( 2 e ) 

fw+k) =B (nu+i, mv+j, fw+k' 

...... (2 f ) 1 } 



( i . 
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(0^i<r/n, 0^j<s/m. 0^k<t/f). 
[0 2 1 9)1113 5 12. ^Q->^*{aiCRG B&l&ftfr 

IC Zf P ? C ¥ft<DfegJj£# U £ # tb -5 lift * jK L T I ^ 
•5. 03 713:, (5)«llcyp->^*CtOfegfig«-V$:^«) 

Y» ( i , j , k) =0. 2 9'9 R„ 
j . k) +0. 1 1 4 B„ ( i , . j;, k 
( 0 ^ i < r , 0 ^ j < s , 0^k<t) 

[0221] mz 9ia. &&mm&iW\ i a a^ust* .10 

l*. c©«fcp(cUT*«>e>tx/tiii«S<DJiB[fiE^Y k $ 

[0 2 2 2] Ja_t©«fc?IC. Jfg^Yt ftftata^ 
U, VIS. 4 X4 X 4®^©^'P->^SIC^i6e>n, Hi 
gfi£^Y t tt. . 1 B*«IC«»&tl«. S£oT. Y„ : 
Y t : U : V=6 4 : 1 : 1 : 1 t/jr-S. 

f(u,v,w)s 



( 23 ) 8- 3 3 6 1 6 3 

44 

(2 i ) 

^nfc^P^^SOitfgfiJt^Y, <»:, fe£fi£tfU, V£ 
[0 2 2 0] eSMK&tf 1 14aH, JUTCD5S lCg-3 

( i , • j , k) + 0. 5 8 7 Gi ( i , : . - 

) : ( 2 j ) 

[0 2 2 3] ^ici^ftS^ O 0 a iC^OTIftBJir 

'4. 041 ia. nmm \ ic^Lt^<kgp2 o ooiaft 

>^-T@Tfc-5. 0 4 2|i. COHJS»iJ|cJ:*f?^bgP 
2 0 0 aOB^tStiaT*'*. 1 IC 2 f* 

>&&£^;t(9lCttUT, COHJgfi-dlZfc^T 

•'- [0 2 2 4] ... . 

m i 1 ] 



2N2 



(0=;u. v, 



■i 



i 



w<N) 
oj= 0 



[0225] 3;*7cg6ti3-y--i'>^(D7'p>^-y--f x 

ft, 4X4X4-T*-5*t. JUgfiKttY,. £fegj$tfU, 
V li. fe3g|3^&B?|C 4X4X4 i 7n y & i u 

HHWlCte. 4X4X4X4X4X4 = 1 6X1 6X1 

[0226] ?*£JR*>e)li^m-^lc>t-IUT3;j)i:7cg8iSa-y- 
•5. LA>U C<7)^Jg^<0^#«:^Mia. 3;*tc:SI»I 

S£jR©3;A7tgi©i=i-y-'r>^o5ii^ii. 3 

TO£>£l*T-£>-5#. CKPSSBJIIi. ^^W^|S]ICfcl\T 
U SSI4=|-y-^>^$:/£l|{m^tei|tm^lC»lTT^ 
[0 2 2 7] BtiaUfe^fiE^Jt|s)«lC. COUffi 

fe£®S&B3lcT&©3;*rc8tix^lM>a&£ 
ftpcticfcUii^^^^^). S^??^bB?ic±fiioD 

•5. 



30 



40 



[ 0 2 2. 8 1, altera 0 0 ,'a !S-Dl\TgiBfll7-5 0 ; J*®; 

£iK?i§^. S^-fbgM 0 0 aia. 2 a^oa^-fb^-^ 

^Urottto y IZ 3 *7EOt)(0$^ffl.-r* S -fcUt&Si* t# , 
ltMO«^ ® 8 4 e^^-5^^®4^|sS^i->ft-a 

;&3S [ c/p d . ( c y e I e p e r / fi d e gi r e e ) ] 
frZftPimg. (dB) ^<D1 m%Lmft&mi>TlMto :W< 

f . ®McD8?&Ug£ p [ p p d ( p i x e I r p e - 
r degree)] <!: Ufe^lC. %rf itf— ^J^Q, 
( i . j ) (0^ i , j <N) - , 

[0 2 2 9] 

[giti 2] .... • «... 

f ( pmin(tA 
' 2N 



50 



Qx0J):-c x 1 0 20 (Ogj, j<N) 

10 2 3 0] ifi&fc. Kl®^)li^lCtt. @8 5 IC^Ff 
•fcp/jL^SPB^iSSt^ttlCSrfOT, a^-fk^-^us 

14lcs^l^Tit«■r*ctlc/J:*„ mmvmsit, &m 

iHiffiU [ c p d (cycle perdegree)] 

tmsm&sa (Hz) ^e>*s«@g (dB) ^©2^4 

IISx^fflt^^. EPS. fefiJc^XIC^-r-SSPeV ^FbI^ 
»^.ttB8Sft« f , ©SW^^g^ p [ p p d ( p i x e 
I per degree)]. 7 U— A U— h<£ L 



( 24 ) *5B3¥8-3 3 6 1 6 3 

45 46 
[fps (frame per second) ] <hl [0231] 
fcK5l:,.IW-^Q, (i.'J.-k) (O^i, 3] 
j , k<N) 

pmin(ij) Uc 
f * 2N »~2N \ 
Qx (|0>): t cx4 9 . 20 (O^l. j. k<N) 

[0 2 3 2] t-T^o J:oT, S^ttY, U, VIZ*}?* [0 2 3 3] 

-ien«a»»ttiHa*fi :■; f» . fv [»i 4.] 

• • , r^. • pmin(ij) JJc - 

" . . . % V.,. ... v .. . - yS 2N ' 2N ^, ,;. ( : • . 

;t "'" q y (W: =C Y 10.' , ' 20 (oki; j, k<N), . 

s ■*■ h ;•"■** ■ ■ « . ■ ■ ■ ; .... . i ,. .. . • ... 



q Y]L (ij,k) :-c Y ^ 0- : ; 20 : ( 0 £ i . J v k < N)r ; * ■ 

f U ( 2N *^M? 
qu(ij,k) : = c^l 0 20 (0£i. J. k<N) 

q v (ij,k) ; = c v l 0 20 ( 0 £ i, j, k<N>. 

[0 2 3 4] <h/j:^o [0 2 3 9] 04 3li, i£^^HP8 0 0 a^^-T^P^y 

[0 2 3 5] t£3$, HJS0IJ1 iCjSU^cfcplC, £0T&&o SIJUSTSP8 1 0 a I*. JUTOxClCS^l v 

0!)TT^i'ft«iV :« ttV " . rVH V -V- • ^-v' ? - • - 

[0^2 3 6;] ;ffi3^fcBB;6 P^P ali;:a^bSP3 0 0 a\ . v y; ■> ■ ; : . ^iv ^ # 

« # Haa«iV i^-.^vVvWi- 1 '^ i- *;*' -> -~ •--'■ 30 ■•?■.•■• • 1 « ^tf - 
[0 2 3 7] ; fg-Sf<bSP7 0 0 'a 12. WTOit iCgO'^iT 

[0^2r3.8lw;au4: : "/-v. ■■- : ' ^ 

[»1 5] ■ ' ; < -' •■ • : • : - 

/o\2 NO N-l N-J 

■fflj*)" m 2 E E fcu^^c^ 

(0 ^ J , j . k<N) I*": - ' " 



c =4^ 40=0 

Uw i; 1 a>*0 





Y t 


(n u + i , 


mv+j, 


f w+ k) 


= Y t 


(u, v t w 




u. 


(n u+ i , 


mv+j, 


f w+ k) 


= U 


(u, v, w) 




v D 


(n u+ i . 


m v + j , 


fw+k) 


= V 


(u, v, w) 



(2 k) 
(2 I ) 
(2 m) 



( 25 } 
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(0^i<n, 0^j<m, 0^k<f, 0^u<r/ 
n, 0^v<s/m, 0^w<t/f) 

[0 2 4 0] @4 414, fiJU^TgP8 1 0 a<D®ft£7ji 
■^13X^-5. 1 -sPtfiA X 4 X 4 OjUj^TMSfifc 

Y, ( i , j , k) =Y» ( i , j 



[0 2 4 2] 



14514, c©aDHgB8.2 o avmftzm 



( i . 



k ) = U, ( i , 



B, ( i , j . k) =V. ( i . j , 

G, . ( i , j , k) = {Y„> ,( i , ,j 
.-0, 1 1 4 B. ( i , j ,, ; k) } /0 
(OSK-r, 0 ^ j < s , 0^k<t) .,, ... ,v 
[0 2 4 .4 ] 04 6;.' S 4 7, 0 4.814;. feSSFe'j^&gli. 
8 3 0 a©iftf^$^.@T-^S. C©iif^lCJ:Ufe^ 
^&B]$I4.. R ^^-^i G ^U-><!: B ^U->©fefi£. 

[0:2 4 5] C(7>J-C).(C. l!rilj£ ??^bf -Sli^lSt), 20 

Hit® &wj%it? zmr& izm i xfi)k 3 ;*tc ct£?s 
-r-sctic^y, i&±m%mw*&—mtm.wn 



8- 3 3 6 1 6 3 
48 

£*ITU&. ftoTi P]-©ji/l<4X4X40®Iix 

ic*tLTHiy=!5Te>n-5.i -., 

[0 2 4.1 ] JPggP8 2 0 ali, JUT©iClC <fc »J 

k) + Y t ( i , j , k) . . 

....... . (2 n ) 

[0 2 4 3] 3 0 a 14, iUTtDitlCg-? 

k) +Y, ( i , j , k) -•. 

. . . ......( 2 o ) . 

k) t.Yb ( i , j , k) ;• 

>••::!• • ■ t2>'p;) •■ 

. k) -.0. 2 9 i; 9,-R,. - ; -.X-i .;, J;, f k) ; , w r 
. 5 8 -7', -(^q) 'Tin 1 .-^! .. 



[ 0 .2 4 6 ] $Z&M 1 »t/HJS0«2 lc£li^feJ:.?)/j:^ 30 
itlC J: ij ttmfZtitzT—!? 14,, *lc^"fb&tf«*? 

Y=0. 2 5 7 R + 0. 516G+0 
U=0. 4 2 9 R-0. 3 6 8G-0 
V = -0. 148R-0. 291G + 
C^imstli. J P E G;fratJ&<fflOT0.5ftlf5t£-t<9 

3Cil4^/«toTl>^„ ^BBI 0 0 (DtOttXOmm*. 50 



B ■ ft V (Dy*-* mtt®'>tt Z, £)Z&.lJ , a#5* , 

[0 .2 -4^Jj4UtM.3 i?P4.9i4 y ' z<Dmmwiz<k2>& 

t&»&m*m-cgiZ.- z\<ommmizj:^ukm) 'Q ot, 

14. v.feffiWjej*».-M 4 b ^ili$~/gfe(p R G BM» 
&A*>&Z>i > t LTi effi|BIS.^t0 1, 1 4 b(4; 

JRtt^POAil'.Y, ■: 14. ^»SP 1 1 ,6,fcai^,$tlS. -/. 
*v »3tfiKa}*8l»;j .2 2 .2-/4,14;. 

2 4 *»e>i4,. 0 ^ s^i^.^Yt t&mi£K u • i 

11 6lC^$^Si: ; 3S^gp i 1 6 tti. PgfiE#:Yi ;; X» -j 
[0 2 4 8] S4 9 lC^-T^^/4,; 2 i5?7C?)J»^# l>. / 

t i \& of. < mmm 2tzm Ltz j; ? ic "3 ;*7t<Di%£; iz ? 1 \ . ' 

xt)..; .04 9 lz^*&ttfmfc*±.&z£#X&&#i.: ■ 

[ 0:2 4 9 1 mm. mn&;wzm»fci&itmm&&m> ? 

1 \Z7ji \stz?53£ii. JPEG IC«t 2>l3j!L$:kl<<Z>Z r t.tZ 

?z>. mm&ftotttbiz, ..mmmv 7 +0*7 (overs.* 
ffofc. @.5..oi4.: mmw,\ \z^itti^mmt^rz 

#><DV? h03L7<D-7ny$m7Q$>Z> 0 051 14. J P, ; 
E G^^|CctS|¥ii^e>7b»©yP'y^0TS>^. a .• 

^su i o ost/^gpi o o,j cfeivTtt. ^jaTteW'"' 

. 0 9 6,-B+l 6 
. 0 7 1 B+ 1 2 8 
0. 439B+128 

mmu izmi,fcb<Di:mmT'3bz>. ^gpi o o j 

14. J PEG^S© T4 : 2 : 2 ft-SHbtf itl <DV>7 

v>cnzm-3<it)ftz'i : i7$><Dii-tz>. ^^200 
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is, gtssen csiufc4x-4*i'30Jinttfcr*«iika 
tM y%m.*'fs?. ?3**(t»2 o o j is. sxs^n 

CO*IMa£Ufc&ti:3-iM>2?&£fr?. S^tBP3 0 0 
S^t-f -5. a^^bSU 3 0 0 j I*. 0 5 2 \Z^t 8X8 

©a^t-^-^u^EH^. 05 2 ic^-r^-XJHS. 

t^7 7 ^ K iteoTO-Sa-^bx— X./l>T 

o ic^-ra^ksps o o£i*ic;sffl-f •&.> 0 5 1 ic^-r 
•?fl:&3b o j icis. MSf-^MafflUjto. 10 

[0 2 5 0] H«I0>1 1 IC jp-T^^i JPEG iCfc-S^it 

©a^t^rox^hpe-^it^b^s, 

2 o^sofit^'t. src, s^TB/soxttivft* 

©^^fc'fe'tVT J P-E G ■Cft'<T*# < Rife 

[02 5 1 ] ;*ic, wMUm&snsi; wwcoivrstto- 

r' 0 5 0 TkZf® 5 :i lifclE»8& 1 0 0 ,10 0 

j »*/?3#4bgP'2 o *o ;> 2 0 0 j Rtf S^HbgB 3 0 0 , 

3 0b j.%i^iitiVb'6ilr&^SUlvrafk«^^^ 

^b/ti 0 5 3—05 5 iCfcfcxTIS. i @i«*tn XfaS: 
9ft ( idUfiaf ; MifeUfc^'P -v £ W1M X ICffl Ofc n V 

E£ 5 tti: I v-& t> CO t f •& . : "■ ■ : i ; 1 ; 

[0 2 5 2 ] • 0 5 3 IS, : : 1 ISffitf ri X rriW&fr 6ftS R 

[0 2 5 3] 05 4 ISi ?9-^-fbg|52 0 0 t 2 0 0 j Iwfc 
BTS.'S. 0 5 4 ic^itl^lS, 01 5 [Z7r^1t^m<D 

•a. mmm^ <o^\z\■s.. mm.&L / rim<o^■z><omy.nm 

mOr-fL. ISg^Y, tfeM^U. Vffl(D30 
CO n / 4 X m/ 4 BSI^ t)**-?-^ OTitm bT 
O-S. J PEG^StlCct-Sli^li. SfgEitttfflCO 

lOCnXmSlOT-^t. feMfiE^U. VfflC0 2O 
CO n / 2 X mBS^*> e>&-5x-* iCSo'OTItH* IT 
O-S. lx-rnc0g^b7^a*'JXA*fflO-5^lCfcO 
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izHSMiffo t>©7?*?5iSe^f.^p y^j&a-ffasp I-*;.- 
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*t LX. V .6 #© 7 ^'-frltfe: fe'©«BB A AZ& 

yjs y , iHzi'E c^bx i 6 1 &m*it <b<D&w& i - 
b cw y a y . esse ic'wux- 1 6 &ibsi&frir£*><D< 

*H*-CiS» 0 »y ;-- «1E (=*» t/X 1 6 tf© 3£*>M* 
[0 2 8 3] e = g - p; : ; 'A: . '= 

E X 7/1 6-^A ••- •••• ".' ■■ ■"; •'• '-V;'- ' '• .'• < • ! A 

EX 1/1 6— » B N»v.«-.-;drc.:.- 

Ex5/i e^e^ -• •'. ■ ; i •■ 

EX 3/1 >6-»D- ?W : i •; '•;] . .--r -iv=5--:. ... r : ;*V30-- 

[o 2 8 4 j «& a eBw&w&ici*.- 
y #it e>n*:gs^ e x i 6 ©7 ^-©^©Bar* e> * 1 
t> o e o xi a «MfeMivr « - 1 

ic«t u .•■ B»-A©»oB**m b'irfe-cwmi^&'B**'- 

^S^r-5ffl^j*S-r-5. H<©B»A : 
MIC. ft!l©@BlcSsy##&*l5. e©0:?lcV SSMffi 

is©si^iciijy attL>*5^ajT*i>. ^x 

5fc©iIiiit&£^;L-5> C i: lc«fc U . BHB5%© U^U^S? 
<* J&<i£teir-5. 0 7 2 iC^t-ii^l*,' BUI X©R8S'4 40 
0(DiSglA^t>D|CiijyiS-5ii-&«:^bTlv^. ^7 3 : 

IC^-r*S^(*. ? H*X©wa*Bj!6A*»6 J $TC51 0 ; 
B©BBIcByfi*i§^£:*UXlx*. c©f|«fc#i|lcfc 

ixxi*. b 1 <omwm-7 1 ««iiftiai»*a«r 

IC. 07 2lz^f J:?fcffifii£mx. m2WPgK§iJ7 2 : 
#fe/£»£Ii;*-f-5J§^lC. 0 7 3iZ7jk-t£z>t£ft%l ! S: 
fJp«kp|c^--5„ £E^X. BJ!iX©Jifg/i)c#Y k 

Tzm-gizs. ctzmmt. «>© 4 ^©b^ic*} uxsj u 

14. 1 0 ll©affilcSijy}£ 6*1-5 CtlCft-S. CtOJ:^ 50 
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X,' -i •6 *fiO^D 5/^^fjy ^XS CI t*<X# ; 
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6lC-3l)T9MEJ±£f. 1 .: 2 : 4 ©K#lC&-5. - 40 

T »|c, . 1 : 2 : ■ • ■ : 
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2 © ^ £ ft <t -r-5 c <t ic «t y v ■ = Ad ^ it ■■ i \ k b 

[0 3.05]$^ t<OD-<< X^'T-SCvElcJ; .' 
u. ftft-riw>ttft*ftJSKi#je*v< •••••• : 
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WfixS. : .-} . ■ • 
[b 3 o 7] •v*jt, g.^b^^u^iSSS-r^ciict 

U . ^"n m©ffi*.*fti3c*:4 £-&ftWft*83*-'> 20 
[0 3 0 8] C(O^B^<Dfclt-Sil#«#^MlC 

Ct«TSl>. - • »«# .•%<■?.* .t:-.=. 
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tiac<hlc<fcy. > hS03»ftfiE^-^*»7c' 

nct^Tf*;/.:; * ['^H.^j • 

[0 3 1 0] C©fta^4M*i:^P:*#a<DS«- 
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t^T.*.^.; ■ ■■:[>■■: : • . . . •- -:— • • -V ! -ur • 
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[0 3 14] d©^B^ic<tn(^ U)B£iRe>1i£ 
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-r-scticcfcy, iift5*-#*flEa-r*. 

[0 3 17] C(D§gB^|cJ;ni^' {gM^g^fefig 

^tt^sx-s £ t iz ct y . £^£#©111 sasssar * c 
[o : 3 1 8 ]--fttc, ^©ftak^t^affft^^c ' 

cfc*l(£ tf Ifotfo'y ^'€r*i ; «>Tft^^^b-r-5 C<fc 

icfcO; ft^^bjai^is]±t4. ; '' " mU 7 
• [03 19 ]*«ic»-.'-c©»aicfeit*Bft??ftfl5*ac ' 

«fc n if . A Pel ©US! 4514 lc»^t^»ai:tV#Hb^ff k ' 

A&S ; - v ' *• ...H..."-t-.» 

2 0 1 •^•it^6#^^iHaa'wfNb^if^* : 

[03 2 1 ] '*£: i©'fttt1=ifelf*lBiiiS^^C 
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icfeWS^WSSIJM^ateBTRJ^^ •••>.< •• :v'' : 

[04 8] co§swoi)!i®*ias-r-5««ro32^«ig^ 

[0 4 9] ClOD%B^(Dte©lljRS0>Jl3*3lt-5>S^g|J^* 

[050] zoimmommm ^ iz^ys^mmm^fi 

5 h 1 7 ©^0 y^a^^Sv ' 
[05 1] J P E GttVWm&'rjoV? K9x'7© 
?P-;.*@T»li. -•: i 

[0 5 .-2 J.; - : j • PEG #wititmi*#m : H£T--?Ji'&&- ' 

-f0T&-5. 

[0.5.3] .C0DHM«>IUtfl'1 iCtS^iCt J p EG' 
(C**^5C©fe^^^©fc«)rolt»0gi*J:tK5t--50 

[05 4] CCOfgBJJCDUffieiJ 1 IC«fc-52f5&<t J PE G 

[0.5,5] z<D§£W0$imm i c £$3ta& j p e g 

lC«t-5^iC©M^b©fcto©tt»lH]ift*i:t^-r-50-Cfe- 

- . v.; : y -■«" , ;t - . . ;": 

[05 6] c\<Dmm<Dm&®<Dtk<onmm&7f;?-m-z~ 

[05 7] C(O^fl«(D^g|Jroai^-7 i -^^^-r0T- 
[05 8] CCD^B^OS^bSMOiftfUS^-r^P- 



( 34 ) 8- 3 3 6 1 6 3 

66 

[065] Z-WmWOm 2 roPa t fflSP$:|jtW-rS0Tfe 

■ 

[06 6] C(£5gB£<Diii&airtg§rom^g|S£t&B^ 
•50T?$>-2>„ ' 

[067] z.<Dmm<om i ©RHTCKw-rs-H-c* 
[06 8] z0mw<Dmi'<Dtemuzmw-tz>mT'& 

[06 9] C<Di^W©iS#tB^SM<Dffe<D<5i]^^0 

10 ' t&s. ■ ' • • . : ; : • 

[0 7 o ] ±oaH0B«fi#£ittf w®M£$-?Br ' 

[07 1] CW^B^(Dli^tti^^(Dj£^gPCDffe©' 

[0 7 : 2 ]^■T£^il^Bfta}^i^tt^i^i^fMtf#^ 

[07 3] C(0f|B^(Dil^ai^^MOm 2 OMMSSf c - 

[0 7 4 ] ' ; ■■£v8^m€^&n&*vviiitiefa' 
20^ ':«»ijktt*ffli^«j|)BrcKnr.«BTA'«: ^•'e^ 

[0 7^5.]5it-C?fe3B^B*'m^«©.*-2:©»»SP# ? 
[07 6] C ©M«^P £ 1tM&0JRR£? 

j*-r0T-fc-5. . - 

[07 8] wRw.©s«wftsmtsft i***f 

[0 79] -i" :-:^*wio"B»a^ift« : rc*&-frv«--< 
30 h'N-^ K<&^fflUfcffiS(DiEeiiiaiftB^0-rfe*„ 
[0 8ro : j * coMw®.H«'m^"««ic*t^^ttH* ; - 

[0 8 1 ] ■ -£$£0)02 5:6m9ii£^-r*fc46fev 1 
MJ£:*£j*-r0T£>-5„ • ~»'r*~r- 

[08 2] tcsw©=2 5 "6mw^**-r«fci6<D--y- :f 

[08 3] ^^£5l^^e)?8^^nTl^•5is^w^^^^' 
^■rs^0^^-r0T-».5. 

[08 4] - '&*frzm&t<txT^2>im<D&®m : jii®.' 



[0 5 9] C©56BS<DS^BI5roffe<P«SfiE^^-r0T-» 40 45tt£*-r0T£>-5. 



[0 6 0] Z\<D9tW(D*y f[7-^y7TASSti : 

[06 1] cKD^Bso^-y h^-^^ja^^-r^p^ 

[0 6 2] co5feB^<^ffi#aj^^s*^-r0T*?>. 

[0 6 3] C(D56W<o0#ai^S©j£^SU$^-r 
0T$>-5. 

[06 4] CKDit BJjtDSg 1 Ofigillgil^IttB^-r^0T35 
•5. 



[0 8 5 j 'ti.%&t>m£z*iT^2>mnc>Ef&r$mm 

[08 6] ■'■ ft*<D&m<Dft^ttt*ffi-?mT'&Z>. • 

[08 7] -^(omm^mmT^nmi^m^-rm 

[08 8] S£3R(0=l>7H-^>h©^fl^©?9^b^ 
5C<D— 0iJ£ii^-0T35-5. 

[089] fit3R<Da hEii^«^©fj^<b^ 
SCO— 011«:^-r 0T $> -5. 
50 [0 9 0] Vt&<D3>rt-*>hM&m*%<D?imtJi 



67 



sC©— m £ iF-f 0T h -5 . 

[091] stJito^^b^iC^soi/t^^-^^^-r 

0T&-5. 

[09 2] Se*©HDTV^5CC0S-«/X^^-^«:^. 

[@9 3] '&*<nz3i<7t-^>hm&^<Dm ! %mg. 

[09 4] &*<D T4 ": 2 : 2^-fb^itJ 
[09 5] Se*CD "r-4 :-2 : OfWt^xtJ ICJ:*^ 10 

[09 6] ^*©iagjt3-y-'f >&&K);/0 

mTm^'&z. ■ '■ 1 i . i ■ i 

[09 8] &&<Dmm&&&?z&^<t&w4m?m ; 

[099] 3 ;*7ctt££&£fflo*:??mb£S§ 

[010 0] StSicoJfgfiE^W-y-T'/'O' P-ftm&niT 20 



( 35 ) ttfflW 8 - 3 3 6 1 6 3 

68 

[01 oi] vtfr<D&mmft<Dit7si> mm^r 

0T&-S>. 

[010 2] S£5fcO2ll<t^;££^-il-0T&-5. 

[010 3] StJRCD^-f tfji^ffllN/c^iaaJI^^^- 
0T-&-5." 

[01 0 4] fe&nm&mmzzm^tzm-SoyVZfflSi 

^^•T0T'$)§. 

[0 1 0 5] Vt&Ofgm&7**:'i : jotttt>(Dtm'gm : £: 

[0 1 o e ] '&&<Dmvmm : .£zmi.\T§,mm{tTz 
ii^^t r 0-c^-2>. ':■ 
[^rogiB^] -J 

1 0.0 l£&g|S, :1 1 0 Xk*>hfiJWr^&gp. 1 1 

2 ■ '^mk^iAoms Ti 4 ife2»wa«iip, : 1 2 0 

.^h».^flfe»ffi»W. 1 2 2 jaSMtttaajgK 124 

¥^F B 1^kgP,i 2 0 0 ?*4fcSP. 3 0 q &=i-it 
gp, . 4,o.b.. x > hp \Z-ft.4jt&s. 5 0 0 X> hP 

e-mmt&. -6 0-0 3?§^b§p, 7 0 0 a*nt 

SP. 8 0 0 j£8J&BPy., 8 10 DU t*aTgP. 8 2 0 

ip»gp, 8 3 0 i&iintiMv. 



[0-1 ] 



INPUT- 



RGB 

-ry-i* 



OUTPUT- 



1 * 


^100 ^ 200|- 


300 








! 




800 ; 700 


600 ' 


SI 













f 

OUTPUT n-4 



[05] 

R(*»y) 



58 



Encoded 

SOD 



V 



[0 7] 

R h<*.y ) 



5 


4' V.. 


90 


115 


X. ■■ 


•-58 




27 


52 


11 


30V 


.200 


120 


R|(u.v)x 


>52- 


-33 


137 


57„ 


23 


3Sf 


210. 


30. 




-40 


-28 


W7 


-33 


11 


25i: 


r 30 


■70. 




r 52 


-38^ 


-33. 


7 



«-^<b INPUT, 



14] 




s/m 



s/m 



s/m 







U 


*( 


V 














[03 3] 



R ) (u ,v,w) 
80 



( 36 ) 



8-3 3 6 1 6 3 



[02] 



[02 5] 




240pixcls 
(OSx<r) 



u=0 



u=2 



«59 



oooo 
o 
o 
o 


V 

1 D=4 




































f- 

R(u,v) 


••i ' 








i 
i 








• M 








, 1 ^ j 






! • -If? 


















■s. . 






O 

1 . i O 
i o 
OOOO 



v=0 v=V; - . '. . v=2 \ 



B pJa 
C plane 



=79 



R<239,319) 



s~320pbcels (D £ y<s) 



c 



START 



3 



S210 



S220 



S222 



S224* 

^ : 



END 



3 



[03] 



[0 2 9]. 



rXs 

pixels 

plane 

A 



.110 



112 



122 



m 

SB 



[ft 





A 


pixels - 
plane 


Gb 














V 









' ..114: 



'■fe 



A 



_9l 



120 



V 



i/n X s/m 
pixels 
plane 



124 



pixels 
Yfc plane 



i/nXt/m 

pixels 

plane 



N * M 

2-D DOT 



R A 



r * s 

pixels 

plane 



^100 

Y h . 



r- t'f,* , 
pixels 
plans 



U 



r/4 * s/4 
pixels 
plane 



[08] 



[09] 



B, (u,v) 






( 37 ) ftfflW- 8 -3 3 6 1 6 3 



[010] 





4 4 


A~ 


'4 


A 


4 


4* 


A 


4 


4 


A " 


4 4 


A 


4 


7 


7 


7 


A 


14 


J4 


14 


4 4 


A 


4 


7 


15 


15 


4 


14 


49. 


49 


4 4 


4_ 


_4 


7 


15 


15 


4 


14 


49 


99 


y, 








U 








V 





i l 3 



BO 



M" 



u=0 



o=2 



u=3 



u=59 



Y,(0,0) 
U (0,0) 
V(0,0) 


Y, (0,1) 
U (0.1) 
V (OA) 














Y,(1,0) 
V (1,0) 
















.' fi 




• . . < ' 


















Y,(3^) 
U (3,3) 
V(33) 




















Y, (u,v) 
U (u,v) 
V (u,v) 




















Y, (59.79) 
U (59,79) 
V (59,79) 



v*0 v»l v=2 v=3 v=4 



[@1 2] 



G h OJ) /-^(Hj) 



^Yfa(M) 



4 



[021] 



































u,v)- 












+ 



























4 



^ Y o fry) 



v=79 



; ins] 

C START T ) 



S110 



S122 



S120 



; — ■ 1 siz 



S124 



60 



[ 



Sl34j 



S130 



S140 



nNXmM<D»«fi*# 



■ 1^ K 



S150 



7— ^fei4fi?-ft 



SI 60 



C 



END 



3 



12 2] 













































+ 





























_/*o(*.y) 



4 



( 38 ) 



43&fj¥8-3 3 6 1 6 3 



[01 3) 



oooci \ 



OOOC 



13.2] 



r»240pixcls 









R (*.y.O 












30 


10 


81 


91 






170 


91 


100 


10 


80 


r ; 


80 


100 


41 


20 J 


41 


89 


5'; 


4 


90 


115 


100 


48 


50 


ii 


30 


200 


120 


lib 


'50 




23 


35 


210 


30 


105 






11 


25 


30 


70 























16-4] 



o 7 

2T> 



Y K (239,319) f~J\ „ 



*^20pixcU<0£y<s) 



[07 8] 



84 .82 83 85 






4- 












V («.v) 











[02 3] 



4 



[02 4] 



4 



( 39 ) «l9¥8- 3 3 6 1 6 3 



1 5] 



[03 0] 



Method 


Times of multiplication 


Times of addition 


Dlrtci computation 






Row-column 

decomposition 

(ID direct compulation) 




2N' 


Row-column 
decomposition 
(DCT utilizing ID 
FFT) 




3#Mog 3 tf + # 3 -2//; 


DCT utilizing 20 
FFT 


(i£)Iog 2 * + ^l-2^ + | 


(— ) Jog 2 AT + _ - 6 # + — 

2 3 . ? 

• *' ' 


3B-B)ock Matrix 
decomposition 


3// 3 log, N -2N* + 2N 




■;■ A [ ^ 




Bo 



V 



830 



r X • 
plitlt 



















IS 






& 






ft 


4 


J 





[01 9] 



820 



A 


plx»ls 

plftfM 

n 




Uo 






v i . 



800 



pixels 



tarn* 








y h plan. 




^810 



T 



r/n I 
/\ p]x«|» 



V 



from 
N * M 
2-D I DCT 



R 


A 




G 






B 


i 


— 



V. 

r * s * t 
pixels 
rectangular 
parallelepiped 



ylOOa 

=>: 

r * s * t 
pixels 
\ rectangular 
parallelepiped 



U"; 






v i 







J\J 

r/4 * s/4 * t/4 
pixels 
rectangular 
parallelepiped 



13 4) ' 
R h (x,y^) 









-50 


-70 


1 


11 






90 


11 


20 


-70 


0 




0 


20 


-39 


-60 


-39 


9 


-75 


-76 


10 


35 


20 


-32 


-30 


-69 


-50 


120 


40 


30 


-30 




-57 


-45 


130 


-50 


25 






69, 


-55 


-50 


-10 









YtCo.o* 

Uo(0.0) 
V6lO,0) 



YKO,0> 
U(0,0) 
V(0,0> 


Y\(0,O 
IKO.O 

vco,o 






uu,o; 
vo,o> 






















n(5^79) 
U (59,79) 
VG9»79> 




im 2 o] i 

• I • :■■ \ " 

Yi(0.0» •■ Yi(O.V) 
U (0,0> U (0.1 ) 
V (0.0)' V 10».1 ) 



V (1.0) 




|QOO 



.Yi(x.y) 




Y\ (59.79) 
UC59.79) 
,V (59.79) 

1\ (239319) 
Uo(B9,319) 
V 0 (H3a319) 



I 40 ) im*B-3 3 6 1 6 3 



[02 6] 








In 
O O O O 

J.-,!* 


j D =4 




• 1 1 ■ • j < • 






u=l 


m=4 






* ' fi '. ■"" 'h 




i pixels 

• ♦ ': 








o 

(xo^) 








^u=~l 














. v=0 


v=l 


v-2 . 










a pixels 



1 pixels , 



RGB 
(8bU*3) 

(D6*iM 



■J : 
i .- 



IP 2 7 I 



.100 



■200 J 



300 



RGB 




4.4 

2D 
DCT 






16:1:1:1 




>- 


4*4© 



800 



,700 



600 



16:1:1:1 




4*4 
2D 

iDcr 




4»4CD 


RGB 







RGB 
(8bh-3) 





.1 ' 
•1 - 

t 

1 


RGB" " 




4.4.4 

3D 
DCT 








1 
• 


64:1:1:1 




4*4*4© 



[0 2 8] 



100a 



,200a 



300a 



800a 



,700a 



600a 



64:1:1:1 




4-4.4 
3D 

1DCT . 




4-4*4© 


RGB 







[03 5] 



[03 6] 



| b, (mv,w) 






U <u,v,w) 



( 41 ) 



43gg¥8- 3 3 6 1 6 3 



[03 1 ] 



rXsXt 
pixels 
rectangular 
Parallelepiped 



A 



110b r~/ lQQa 

rXsxT" 



122a 



IS 
» 

St! 



Bl 



7^" 

120a 



Parallel tpiped 

A 



114 a 



B h 



i/nXs/m Xl/f 

pixels 

roctflngulaj 
Parallelepiped 



A 



3£ 



124a 



rXsXt j 

pixels !-; 

rectangular " 
Y n Parallelepiped 



Yl 



A 



i/nXs/mXt/I 
pixels 
rectangular 
Parallelepiped 



N • MT F 
3-D DCT 



13 7] 



13 8] 



j Y 1 (u,v,w) 




[05 3] 



V (u.v.w) 



MultipJicnlioo 


Addition 




JPEG 




JPEG 


0.73*? x>7J 


6nxm 


2.5625wxm 


6/1 X/77 



/ i£ / / ./ 




Y t (3.3.3> 
U (333) 
V (333) 



[05 51 



Multiplication 


Addition 




JPEG 




JPEG 




2nxjw 


0 


0 



( 42 ) 



ttffl¥& - 3 3 6 1 6 3 




14 2) 



14 3] 



^200q 



4*4*4 
3D OCT 



7 

Yh 

(r * s * t) , 
Y,.U.V 

(r/4 * s/4 * t/4). 



820a 




800a 



tXi 



iX»Xl 
jrbth 
rectangular 
Yjj pariUdcpfrcd 



S10o 



\ 


s 

T 
61 




Uo 


U 


Vo 


V 


/ 





N • M * F 

3-D nxr 



efoXsAn 
pixel* 



( 43 ) ftgg¥8- 3 3 6 1 6 3 



[04 4 J 



Yl(O.O.O) 
U (O.O.O) 

v to.o .o> 



/ / / 



/ 


/. 


/ / / 


Yi( 0.0,0.) 


Y1(0J ,0) 




U (0,0 .0 ) 


U(0 ,1 ,0) 




V (0,0,0) 


VCP.ljb) 












•f:. 



si--- •- 











4 





















































[04 6] 

Uo(»,r.») • ^ v o 









U (u,v,w) 




"li; 


r j 



+ 



4 




[05 2] 




16 U 10 16 

12 12 14 19 

14 13 16 24 

14 17 22 29 

18 22 37 56 

24 35 55 64 



24 
26 
40 
5! 
68 
81 



49 64 76 87 103 



40 
58 
57 
87 
109 
104 
121 



51 
60 
69 
80 
103 
113 

120 101 



72 92 95 98 112 100 103 
Y 



92 II: 

101 ! 

99JI.! 



17 18 24 47 99 99 99 99' 

18 21 26 66 99 99 99 99 
24 26 56 99 99 99 99 99 
47 66 99 99 99 99 99 99 
99 99 99 99 99 99 99 99 
99 99 99 99 99 99 99 99 
99 99 99 99 99 99 99 99 
99 99 99 99 99 99 99 99 

uy 



44 ) t$frW8- 3 3 6 1 6 3 



[04 9) 



[05 8) 



rXs 

pixels 

plane 

_R 

G 

B 



A 



100b 



rXs 

pixels 

plane 

A 



122 



V 

r/nXs/ro 

pixels 

plane 

A 



0| 



_2l 



114b 



Y 0 



rX s 

pixels 

plane' 



t/nXs/m 

pixels 

plane 

A 



Id 

N * M 

2-D DCT 



,116 



SB- 



c 



START 



3 



1 h> 

• 














j 






. , S132 



S120 



S130 



S134; 



n Xm Y h ^DCTg^ft 



S140 



nNxroMOfeJK^Ri N 
nNXmM©f*J&fl-G| I £DCT&& 
nN X mMtPfefoffr Rj S 



S150 



rgb (&mt * 
original • 

iroagrevl T 
(ppm'faw | 
format) 

(a) 



RGB 

decoded 
image 
(ppm raw 
format) 

(b) 



3) 



10 5 0 ] 



SI 60 



16:1 :1:1 



3P° (^30Q- 



4*4. 

2D' 

■DCT- 



• quant i 2a- 
trqri 

by Ji >'4- - - } 
quantitation 
labia $ j 



700 



VnYtUV 
1 6 : 1 : 1 : 1 




4*4 




dequantua- 
tion 

by 4 • 4 

qusnl iiat ion 
tobta . . 


RGB 




2D 
IDCT 


i ■.' -. 



calculating 
entropy 



Ifr.-. 



[0 5 i; ] 



;i<; 



lOOj 



RGB (8b it * 3) 
original 
image 
(ppm raw 
format) 

(a) 



RGB 

YUV 

4:2:2 



20a 



8*8 

2D 

DCT 



quantiza- 
tion 

by 8 • B 
dafacto 
atandard 

qutrrt iifitlon 
table 



RGB 

JPEG decoded 
image ^ 
(ppm raw 
format) 

(0 



YUV 
4:2:2 




8*8 




dequant i 2a- 
tion 

by B • 8 
dafacto 
standard 
quantization 
tab It 


RGB 




2D 
IDCT 





calculating 
entropy 



END 



;JTT 

ft:' 
Mil 



- .; . !.:.._ j 

-i0.7_.2j 



... fittf 

i to 



.. U - v.* 





1 
















_< 






X 


A 














•D' 




B 






























w 

.t 

i * i " 










/.Hi 

$ 
'3! 

-1 


• -j 


1 

...s. .... 



I 45 ) 3 3 6 1 6 3 



[0 5 4] 



[0 7 3D 





Multiplication 


Addition . 




JPEG 




JPEG 


Direct computation 


19»xm 


128/1 xm 


19/7 X/71 ' 


128/7 xm 


Row-column' t • r.j * 
decomposition ;■ M ■ . 
OS direct computation) 




32/7 xm 


9.5/7X771; 


32/7 xm 


Row-column 
decomposition 
(utilizing 1-D FFT) 


1.186/1 x/n- 


3/2 X/77 


1 1.26/7 X/77 . 


33.5/7 xm 


DCT utilizing 2D \<-.w 
FFT ; v- ;.',^'s 


1.187/7X771 


3.25/1 x/72 


5.12/ixm 


14.81/7xm 


2D-Block Matrix ~'T : v 
decomposition " 


5.34/7 X/71 


14.5/7X/71 


1.78/7 xm 


4.5/7 xm 





1 






















X 


fA 


E . 












i> 


c 




J F 












j 


I 


"h 


G*! 



























mi at 



ims 6] 



.no r^™ 





1 
















l( 


• s 




X 


A 














D 


C 


B 
















































( 47 ) ftm^ 8- 3 3 6 1 6 3 



[06 1 ) 



44b 




16 2] 



[08 1 ] 








16 






/.; 








i 

■ 5 










\ 







17 9] 



IS8 3] 





(0) 

O 


(1) 
© 


(2) 
@ 


(3) 
® 


(4) 
@ 


(5) 


(6) 
• 


(7> 
# 


> 




m© 


o 




0 




0 


\ 


0" 








0 


0 


1 


i 


0 


0 


1 


1 


m 


as 
m 




0 


0 


0 


0 


1 


1, 


1 


1 






0 


1 


1 


2 


1 


2 


2 


3 




( 48 ) 



•t^gg sjl 8- 3 3 6 1 6 3 



[06 3] 



[08 0) 




[06 6] 




^ 70 U I I I I I I I I II 1 I I I D 



[08 8] 



1 1 1 1 1 it ri * □ 1 1 p 



v v ; g 1 I I I I I 1 I I I I I M 

ms 9] 

y 1 1 1 1 1 dorm 1 1 1 d 
u \ { i i - \ | I ~\ \ 

v' 1 1 I - 1 - I I: iZ3l D 



(A) 



(B) 



[06 8] 



□ 



m 



o in J 



Hi 



,73 



[06 9] 

,71 



1 

ft ; # 



72 



2 
CD 



70 



( 49 ) ftggip 8- 3 3 6 1 6 3 



ft 



73 



mi 0] 

71 



[07 6] 



35 

. 1 



2 

HP 
W 
SB 





A*8B 


rJ 7 ° : 

Y h 


72 






V 70a 








R3 v 
£2 
fife ¥ 




B l 




U 






^ 1 ; 


V 











[@7il 1 



800c 




7 

D 

255 



127 

ni 

95 

79 

63 
51 
47 

31 

15 

0 



I 



I 



" P^ 2 - 



s 

16 
15 



f .i 
I 



" - W1B9 0] 

u..,,r7~ ' 

V 



[EI8 5] 




0.1 0.2 0.3 0.5 1 2 3 5 
(cpd) 



20 dB 



10 



12 



1 



[08 7] 



16 




( 50 ) ft§a¥8-3 3 6 1 6 3 



PQ 



0 
-5 
-10 
-15 
-20 
-25 
-30 
-35 




mS 4] 



[09 1 ] 



: 4 (fL) 
ttl** ' H. S 




0.04 0.1. -0.2 0.4 0.60.8 I 2 

i _i ■ i i T'-fr _i L-l 1 



4 6 8 10 

U— L. 



2 3 4 6 10 20 



0.1 0.2 0.3 0.4 016 ^ I 

ffira/M«tt: (cycles/deg] 

. ...M,,.... 



IH 8 6 ] 





5 2 5/6 0 


6 2 5/5 0 


Y 

c r c b 


8 5 8 
4 2 9 


8 64 
432 

■; 


net y 
c r c b 


13. 5 MHi 
6 . 7 5 KH» 


Y 

feS c r c b 


720. - . , 
3 6 0 






nm y 

eg c r c b . _ J . 


Bt!r^: 2 3 5 - J V : 



19 33 





2<HJlHft 



£.to/:2to£$fl««ftu:J: ft 2<filHftt3*Ht 
J^to" _ "j ; • 



16 



[09 6] 







•( 






Cb 




Cr 



19 4] 



[09 5) 






Cb 




Cr 


Y 




1 




1 





Cb 
1 



Cr 

1 



( 51 ) 3 6 1 6 3 



[09 2] 



&&&& 


112 5 




6 0 




''16:9' 


»S ■' Y '-'•*■ 
*2 P r P b 


2 2 0 0r 
110 0 




7 4. 2 5 HH» : # IS- 
3 7. X 2 5Wlhtf' 

•■ 




19 2 0 
9 6 0 



[09 7] 
16 8 8 





[09 9] 



,62 



61 aI 



NTSC NTTSC 



1 



;64 

Y £ v 



AJD 



1 0 0] 



[010 1] 



120 



60 



LH 


HH 


LL 


HL 



3.375 6.75 



(MHz) 



120 



60 



LH 


HH 


LL 


HL 



1.6875 3.375 ^ 



( 52 ) 



8 - 3 3 6 1 6 3 



10 2] 



1 0 3] 



/ f -I If ft 



>m x a e & 




[03 0 5] 




[01 0 6] 




(72) ^b^^ fS* Xit 



This Page is Inserted by IFW Indexing and Scanning 
Operations and is not part of the Official Record 



Defective images within this document are accurate representations of the original 
documents submitted by the applicant. 

Defects in the images include but are not limited to the items checked: 

□ BLACK BORDERS 

□ IMAGE CUT OFF AT TOP, BOTTOM OR SIDES 



□ BLURRED OR ILLEGIBLE TEXT OR DRAWING 

□ SKEWED/SLANTED IMAGES 

□ COLOR OR BLACK AND WHITE PHOTOGRAPHS 

□ GRAY SCALE DOCUMENTS 

□ LINES OR MARKS ON ORIGINAL DOCUMENT 

□ REFERENCE(S) OR EXHIBIT(S) SUBMITTED ARE POOR QUALITY 

□ OTHER: 

IMAGES ARE BEST AVAILABLE COPY. 
As rescanning these documents will not correct the image 
problems checked, please do not report these problems to 
the IFW Image Problem Mailbox. 



BEST AVAILABLE IMAGES 




FADED TEXT OR DRAWING 



